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Executive Summary 

The Medley Farm Site is a 7-acre portion of a 61.9 acre parcel of rural land located on Burnt Gin 
Road about six miles south of Gaffney, South Carolina in Cherokee County. Land use in the Site 
vicinity is primarily agricultural and light residential. 

Prior to the mid 1970's, the property was maintained as woods and pasture land. From 
approximately 1973 to 1976, a number of area textile, paint, and chemical manufacturing firms 
disposed of their industrial wastes on the Medley property. The Site was first documented in 
1981 when a firm disposing of wastes at the Site reported its use of the Medley Farm Site to the 
United States Environmental Protection Agency (EPA). EPA initiated a removal action on June 
20, 1983. A total of 5,383 55-gallon drums and 15-gallon containers were removed from the 
Site. Approximately 24,000 gallons of liquids from the drummed waste were taken off-site by 
tanker and incinerated. Some 2,132 cubic yards of solid waste and contaminated soils were 
taken to an' approved hazardous waste landfill. About 70,000 gallons of water were drained from 
six small lagoons and transported offsite for proper disposal. 

A Remedial Investigation/Feasibility Study (RI/FS) determined that the soil was contaminated 
with volatile organic compounds (VOCs) in three primary areas. Groundwater was found to be 
contaminated with VOCs. EPA issued a Record of Decision (ROD) on May 29, 1991, selecting 
a Site remedy. Extraction and on-site treatment of contaminated groundwater via air stripping 
(groundwater pump-and-treat) was selected as the groundwater remedy component. Treated 
water would be discharged to Jones Creek via a National Pollution Discharge Elimination 
System (NPDES) permit. Soil Vapor Extraction (SVE) was selected to remove contaminants 
from the soil and prevent leaching of them to groundwater. Analytical monitoring of 
groundwater and surface water would be performed as part of the remedial action. 

In September 1993, EPA approved the remedial design for cleanup of the Medley Farm Site. 
During 1993-94 an 11-well pump-and-treat system for groundwater was constructed, which 
employs a central air stripping unit. A low-profile air-stripping unit removes volatile organic 
compounds (VOCs) from groundwater. Also during this period an SVE system of 8 vapor 
extraction wells piped to a central vacuum apparatus was constructed, to remove VOCs from 
three main areas of soil contamination. These two systems operated between January 1995 and 
September 2004, with some enhancements to each system between 1998 and 2001. EPA 
completed the First Five-Year Review in 1999. No issues requiring action were found as a result 
of the First Five-Year Review. 

In September 2004 EPA and the South Carolina Department of Health and Environmental 
Control (SCDHEC) approved cessation of both pump-and-treat operations and SVE operations. 
Declining performance from the pump-and-treat system had been recorded, and for Site soils, the 
cleanup goals were shown to have been attained by sample testing in accordance with the site's 
Performance Standards Verification Plan (PSVP). 
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Concurrently, EPA and SCDHEC approved the PRPs' work plans for a Supplemental Remedial 
Action (RA) for groundwater, which utilizes an enhanced reductive dechlorination (insitu 
biodegradation) treatment process. The supplemental RA is a "technical maximization" or 
optimization measure intended to accelerate remedy completion. Site wells and the Site 
monitoring program are used to evaluate the effectiveness of the Supplemental RA activities, in 
comparison to the greatly-reduced effectiveness of the pump-and-treat system observed in 2004. 
Then activities focus on the use of enhanced reductive dechlorination, which is performed as 
groundwater injection events in which nutrient (lactate) solutions are mixed onsite and placed 
into select groundwater wells. After each injection, a variable period of time is allowed for 
groundwater equilibrium to be restored, during which field measurements may be made, 
followed by a sampling event to determine the effects and influence of the treatment. 

EPA and SCDHEC completed the Second Five-Year Review in September 2004. Seven issues 
were identified, of which two were judged capable of affecfing remedy protectiveness. The main 
issue was completion and approval of plans for the Supplemental RA. The remaining six issues 
resulted from observations made during the site inspection. All six issues were addressed and 
resolved by the date specified in the Second Five-Year Review Report (Dec. 31, 2004). 

The Site RA (Supplemental RA) activities have continued since 2004. EPA and SCDHEC 
reviews of the reports and analytical data generated from continued injections and monitoring 
indicate that Contaminant of Concern (COC) concentrations in groundwater continue to 
decrease. 

Five issues were idenfified in this Third Five-Year Review Report. Four of the issues could 
affect remedy protectiveness in the future, but none of the issues affect current protectiveness. 

The remedy at the Medley Fami Site currently protects human health and the environment 
because the soil cleanup goals were attained in 2004, the groundwater remediation is continuing 
to decrease the concentrations of COCs, and no one is currently drinking water from the 
contaminated groundwater plume. However, in order for the remedy to be protective in the long 
term, the following actions need to be taken: modify the decision document to incorporate the 
requirement for Institutional Controls (ICs), modify the decision document to modify the 
remedial action for groundwater, conduct a vapor intrusion assessment, and revise and update the 
Quality Assurance Project Plan. 

Since ongoing remedial action has not achieved the cleanup standards set forth in the ROD, a 
Five-Year Review Report will be necessary to re-evaluate the effectiveness of the remedy on or 
before five years from the date of signature of this Five-Year Review Report. 
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Five-Year Review Summary Form 

SITE I D E N T I F I C A T I O N 

Site name: Medley Fami Drum Dump 

EPA ID: SCD980 558 142 

Region: 4 State: SC City/County: Gaffney / Cherokee County 

S I T E S T A T U S 

N P L s t a t u s : X Final • Deleted n Other (specify) 

R e m e d i a t i o n s t a t u s (choose all that apply): D Under Construction X Operating D Complete 

Multiple OUs? n YES X NO 

Has site been put into reuse? C 

Construction completion date: 09 / 29/ 1995 

YES X NO 

R E V I E W STATUS 

Lead agency: X EPA D State D Tribe D Other Federal Agency 

Author name: Ralph O. Howard, Jr. 

Author title: Remedial Project Manager Author affiliation: US EPA Region 4 

Review period: 05 / 27 / 2004 to 09/01/2009 

Date(s) of site inspection: Oi / 2i / 2009 

Type of review: 
X Post-SARA D Pre-SARA 

D Non-NPL Remedial Action Site 

D Regional Discretion 

D NPL-Removal only 

D NPL State/Tribe-Lead 

R e v i e w n u m b e r : D 1 (first) D 2 (second) X 3 (third) D Other (specify) 

Triggering action: 
p Actual RA On-site Construction at OU # 

• Construction Completion 

pother (specify) 

P Actual RA Start at 0U# 

X Previous Five-Year Review Report 

Triggering action date: 09 / 30 / 2004 

Due date: 09/30/2009 
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Five-Year Review Summary Form cont'd. 

Issues: 

Five issues were identified in this Third Five-Year Review Report. The first four of the issues 
could affect remedy protectiveness in the future, but none of the issues affect current . 
protectiveness. Issues found in this Third Five-Year Review were: 

1. A revised and updated Quality Assurance Project Plan (QAPP) is needed to document the 
quality assurance activities that are being performed for the RA. 

2. The Site remedy needs to be modified in order to incorporate the requirement for 
institutional controls (ICs). 

3. Site remedy needs tp be modified to select an appropriate remedial technology,' 
considering enhanced insitu biodegradation and other feasible technologies, to continue 
the Site remedial action. 

4. A determination is required as to whether the vapor intrusion pathway is of concern at the 
Site. 

5. Materials at information repository are out of date and need to be augmented with more 
information for the public about the RA, and about how to access more information from 
EPA. 

Recommendations and Follow-up Actions: 

1: Current QAPP to be revised and updated to document QA activities performed in the RA. 
2: Conduct remedy modification through either an ESD or ROD Amendment process, to 
incorporate the requirements for ICs. 
3: Conduct remedy modification through either an ESD or ROD Amendment process, to select 
an appropriate remedial technology for continuing Site RA. 
4: Conduct technical evaluation to determine if vapor intrusion is of concern at the Site. 
5: As part of the remedy modification requirements, provide documents concerning the RA, as 
well as directions for access of information via the Internet, to the repository. 

Protectiveness Statement(s): 

The remedy at the Medley Farm currently protects human healthy and the environment because 
the soil cleanup goals were attained in 2004, the groundwater remediation is continuing to 
decrease the concentrations of COCs, and no one is drinking water from the contaminated 
groundwater plume. However, in order for the remedy to be protective in the long term, the 
following actions need to be taken: modify the decision document to incorporate the 
requirement for Institutional Controls, modify the decision document to modify the remedial 
action for groundwater, conduct a vapor intrusion assessment, and revise and update the Quality 
Assurance Project Plan. 
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Section 1. Introduction 

This is the third Five-Year Review Report prepared for the Medley Farm Drum Dump Superfund 
Site in Gaffney, Cherokee County, South Carolina. The purpose of a Five-Year Review is to 
determine whether the remedy at a site is protective of human health and the environment. The 
methods, findings, and conclusions of the evaluation are documented in Five-Year Review 
reports. In addition, Five-Year Review reports identify issues found during the review, if any, 
and identify recommendations to further evaluate and address them as necessary. 

The Agency is preparing this Five-Year Review report pursuant to the Comprehensive 
Environmental Response, Compensation and Recovery Act (CERCLA) §121 and the National 
Contingency Plan (NCP). CERCLA §121 states: 

If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented. In addition, if upon such review it is the judgment of 
the President that action is appropriate at such site in accordance with section [104] or 
[106], the President shall take or require such action. The President shall report to the 
Congress a list of facilities for which such review is required, the results of all'such 
reviews, and any actions taken as a result of such reviews. 

The Agency interpreted this requirement further in the NCP; 40 CFR §300.430(f)(4)(ii) states: 

If a remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than every 
five years after the initiation of the selected remedial action. 

V 

EPA Region 4 has conducted this Five-Year Review of the remedy implemented at the Medley 
Farm Site in Gaffney, South Carolina. This review was conducted for the Site from January 2009 
through July 2009. This report documents the results of the review. 

The triggering action for this statutory review is the completion and signing of the second Five-
Year Review on September 30, 2004. The Five-Year Review is required due to the fact that 
hazardous substances, pollutants, or contaminants remain at the Site above levels that allow for 
unlimited use and unrestricted exposure. 
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Section 2. Site Chronology 

Table 1: Chronology of Site Events 

Event 

Disposal of hazardous materials onsite 

SCDHEC observes approximately 2,000 55-gallon drums on-site; collects soil 
samples for analysis 

EPA visits the Site and collects additional samples for analysis 

An immediate removal action is initiated by EPA 

EPA removal action is completed 

The United States files a complaint in a cost recovery action against the owner of the 
Site and various waste generators 

Preliminary Assessment performed 

The PRPs enter into an Administrative Order on Consent to perform the RI/FS 

The Medley Farm Site is placed on the National Priorities List (NPL) 

EPA issues a Record of Decision 

Remedial design begins 

Consent Decree is lodged by the Department of Justice 

EPA approves the remedial design for cleanup of the Medley Farm Site 

Explanation of Significant Differences is issued 

Onsite construction of the SVE and groundwater remediafion systems begin 

Memorandum documenting Final Inspection, groundwater and SVE systems 

Preliminary Closeout Report prepared (Construction Completion) 

An additional 8 wells are connected to the SVE system to enhance the recovery of 
soil vapor from the subsurface 

First Five-Year Review is completed 

Date 

1973-76 

05/03/1983 

05/30/1983 

,06/20/1983 

07/21/1983 

06/1986 

04/29/1987 

01/29/1988 

03/31/1989 

05/29/1991 

11/26/1991 

03/27/1992 

09/1993 

12/10/1993 

06/03/1994 

03/30/1995 

09/29/1995 

1998 

07/21/1999 
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Event 

Soil borings to determine/verify attainment of soil remedial goals; installation of 3 
dual-phase extraction wells and connection to SVE and groundwater systems 

NPDES permit is renewed 

Work plan and design report for reductive dechlorination submitted by the PRPs 

EPA and SCDHEC approve cessation of SVE operations (soil remedial goals met) 
and pump-and-treat operations, and approve work plans for Supplemental Remedy, 
in-situ reductive dechlorination) 

Second Five-Year Review report completed 

First through fourth aquifer injections conducted: In-situ reductive dechlorination 
treatments (injection events), each followed by post-treatment groundwater 
sampling events of Site Monitoring Program wells 

EPA and SCDHEC approve hiatus in injection treatments through first half of 2008, 
to allow aquifer re-equilibration, and to be followed up with a Site-wide sampling 
event in Sept. 2007 

Site-wide sampling event is conducted 

Fifth injection event is conducted; injections targeted on recalcitrant wells and 
deliver maximum aquifer-accepted volumes of treatment solution-water 

Five-Year Review initiated with kick-off Meeting of Five-Year Review team 

Five-Year Review site inspection conducted 

Post-treatment groundwater sampling event completed 

Date 

2000-2001 

11/20/2002 

04/2004 

09/2004 

09/30/2004 

10/2004 to 
8/2006 

06/2007 

09/2007 

07/2008 to 
08/2008 

11/25/2008 

01/21/2009 

02/04/2009 

Section 3. Background 

TTie Medley Farm Site occupies approximately seven acres of a 61.9-acre tract of rural land. It is 
located on Burnt Gin Road, about six miles south of the City of Gaffney, South Carolina (see 
Attachment A). Land use in the Site vicinity is primarily agricultural and light residential. 
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A. Physical Characteristics 

The Site is located in an area of rolling hills with elevations ranging firom 570 to 680 feet above 
mean sea level. The Site lies within the Kings Mountain Belt of the Piedmont Physiographic 
Province. Bedrock in the Kings Mountain Belt consists of a sequence of interbedded, 
metamorphosed and deformed volcanic and sedimentary rocks. These metavolcanic and 
metasedimentary units strike northeast and dip moderately to steeply to the southeast. 

Residual soil at the Site is absent or occurs as a thin layer overlying the saprolite. This soil layer 
ranges in thickness from zero to 11 feet and typically consists of clayey silt with varying 
amounts of fine sand, clay, mica flakes, and quartz gravel. 

The saprolite is relatively thick across the Site, ranging firom 50 to 70 feet thick near the former 
disposal areas to 7 to 28 feet along Jones Creek at the eastem boundary of the property. The 
saprolite consists predominantly of silt with varying amounts of fine to coarse sand and clays. 
The underlying bedrock consists primarily of granitic gneiss. 

Groundwater at the Site occurs in the saprolite, in the zone of highly fractured and weathered 
bedrock zone (identified as the transition zone), and in moderately fractured bedrock underlying 
the Site. A controlling factor on the direction of VOC migration in the subsurface is the presence 
of a normal fault located southeast and downgradient of the recovery wells. The existence of the 
fault was recognized in the early phase of the Site's remedial design (RD) in 1993, and was 
based on geologic field mapping, geologic study of trenches across the apparent fault line, 
contours indicated on top-of-bedrock maps created from continuous rock-core drilling at Site 
boreholes, and observations of in-situ rock outcrops on Jones Creek. The fault strikes N50E and 
dips 70 degrees to the northwest. 

The fault is a major reason for the elongation of the impacted groundwater plume to the northeast 
of the former disposal areas (see figure in Attachment A). The fault, and the related joints and 
fractures aligned parallel to it, serve to block southeastward flow of groundwater into Jones 
Creek, instead fostering a northeastward flow direction. Depth to groundwater at the Site ranges 
from 56 to 68 feet in the former disposal area, decreasing to six to eight feet adjacent to Jones 
Creek. The saprolite, transition zone, and shallow bedrock are hydraulically interconnected; 
therefore, these tlu^ee units are considered a single aquifer. 

All groundwater in South Carolina is classified as Class GB Waters (South Carolina Regulation 
61-68). This designation means that all groundwater potentially meeting the definition of 
underground sources of drinking water must meet the quality standards set forth in the State 
Primary Drinking Water Regulations (R.61-58.5). 
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B. Land and Resource Use 

The Site and the land around it are predominantly woods, farm fields and pasture. Land uses in 
the vicinity are mainly agricultural (farms and cattle) and light residential. Land uses, and the 
rural character of the surrounding area, have changed very little since the time of the ROD 
(1991). 

Drinking water in the area is supplied by an area water authority, the Spartanburg Joint Water 
District (SJWD), via water lines that run along Burnt Gin Road, Fortenberry Road to the west, 
and Roundtree Road to the south and east. However, according to SCDHEC there are a few 
residences within '/2-mile of the site that continue to rely on private water wells. The water 
authority obtains its water from nearby rivers. 

C. History of Contamination 

From approximately 1973 to 1976, several area textile, paint, and chemical manufacturing firms 
paid to dispose of their industrial wastes on the Medley property. The Site was first documented 
in 1981 when a firm disposing of wastes at the Site complied with the disposal notification 
requirements of CERCLA, reporting its use of the Medley Farm Site to EPA. 

D. Initial Response 

In May 1983, in response to a local cifizen who witnessed the disposal of barrels on the Medley 
property, SCDHEC took samples at the Site. SCDHEC notified EPA of the presence of half-
buried drums, many of which were leaking. That same month, EPA also investigated and 
sampled wastes, soil, and water at the Site. 

EPA performed an emergency removal operation in June and July 1983. During this operation, 
EPA removed a total of 5,383 fifly-five-gallon drums and fifteen-gallon pails of waste, 2,132 
cubic yards of refiase and contaminated soil, and 70,000 gallons of water and sludge from six 
small waste lagoons on the Site. The lagoon areas were then backfilled and graded. Testing of 
the solid and liquid waste materials removed from the property indicated that the primary 
chemicals of concern were VOCs. The Medley Farm Site was proposed for addifion to the 
National Priorifies List (NPL) in June 1986. The Site was placed on the NPL in March 1989. 

SCDHEC and EPA conducted several investigative studies on the Medley property from 1983 to 
1984. These studies included the sampling of private wells in the Site vicinity, a geological 
study, more extensive groundwater sampling, and a preliminary investigation of Site 
hydrogeology. During this same period, EPA compliance staff also initiated investigations to 
identify individuals and firms responsible for the waste disposal activities. Over the following 
two and a half years, EPA negotiated with several of the potentially responsible parties (PRPs) to 
investigate contamination at the Site. 
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In January 1988, five PRPs signed an Administrative Order on Consent with EPA, under which 
they agreed to conduct a Remedial Investigation/Feasibility Study (RI/FS) for the Medley Farm 
Site. The PRPs hired Sirrine Environmental Consultants to develop the RI/FS work plans and to 
perform the work outlined in these plans. The RI/FS began in late 1988 and was completed in 
early 1991. The RI/FS findings determined that the soil was contaminated with VOCs in three 
primary areas. It was also detemiined that the groundwater was contaminated with VOCs. 

E. Basis for Taking Action 

The RI/FS demonstrated that hazardous substances were present in soil and groundwater at the 
Site. Contaminants of concern (COCs) for which remediafion goals (RGs) were established were 
as follows: 

Groundwater 
Acetone 
Benzene 
2-Butanone 
Chloromethane 
Chlorofonn 
1,1 -Dichloroethane 
1,2-Dichloroethane 

1,1 -Dichloroethene 
1,2-Dichloroethene 
Methylene Chloride 
Tetrachloroethylene 
Trichloroethylene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 

Soil 
Acetone 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene (total) 
1,1,1 -Trichloroethane 

1,1,2-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Chloroform 
Methylene Chloride 

As a result of the RI/FS results and a Baseline Risk Assessment, EPA determined that 
remediation of surface soil and groundwater would be required for the protection of human 
health and the environment. In the Baseline Risk Assessment, excess human health risks were 
found to be present in an assumed future-use scenario in which groundwater was used as a 
drinking water source. Risk was not determined to exist for the current-use scenario. Site soils 
were found to pose no unacceptable risks under either current-use or fiiture-use scenarios. 

Section 4. Remedial Actions 

A. Remedy Selection 

On May 29, 1991, EPA issued a Record of Decision (ROD) that selected the following remedy: 
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Groundwater: Construction and operation of a groundwater pump-and-treat system: 
• Extraction of contaminated groundwater; 
• On-site treatment of extracted groundwater via air stripping, with the need for controlling 

air stripper emissions to be evaluated in the remedial design; 
• Off-site discharge of treated groundwater to Jones Creek via a Nafional Pollution 

Discharge Elimination System (NPDES) permit; and 
• Continued analytical monitoring of groundwater and surface water. 

Soil: Construction and operation of a Soil Vapor Extraction (SVE) system: 
• Instal lafion of a network of air extracfion wells in the unsaturated zone; 
• Construction of a pump and manifold system that applies a vacuum on the air extraction 

wells to remove the contaminants from the soil; and 
• Use of an in-line vapor-phase carbon absorption system to trap and absorb the soil vapor, 

prior to its release to the atmosphere. 

The selected remedy established RGs for contaminants in Site groundwater based upon drinking 
water standards and on risk-based determinations from the risk assessment. For Site soil, the 
RGs were based on preventing leaching of contaminants to groundwater from the soils. The 
goals of the selected remedy (Remedial Action Objectives RAOs)) were to eliminate the 
principal threat posed to human health and the environment; prevent further migration of 
contaminants from soil to the groundwater; and remediate the affected aquifer to drinking water 
standards, thereby restoring its potential beneficial use as a drinking water source. 

The remedy was modified in December 1993 by an Explanation of Significant Difference (ESD) 
issued by EPA Region IV. The ESD removed the requirement to treat SVE system emissions 
prior to discharge. This decision was based on air dispersion modeling. Modeling of groundwater 
system air emissions also indicated that anticipated emission levels were well below those which 
could require a permit. Results from monitoring of both systems during startup operations 
validated the modeling and the decision to issue the ESD. 

B. Remedy Implementation 

During the latter half of 1991 EPA and the PRPs negofiated a Consent Decree (CD) for design 
and implementafion of the Site remedy (RD/RA). The CD was entered by the U.S. Department 
of Jusfice on March 27, 1992. The CD was assigned Civil Acfion Number 6:92-0153-20. The 
Settling Parties to the agreement included the following: 

1. ABCO Industries, Ltd. 
2. BASF Corporafion 
3. Colonial Heights Packaging, Inc. 
4. Ethox Chemicals, Inc. 
5. Evode-Tanner Industries, Inc. 
6. Milliken & Company 
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7. National Starch and Chemical Corporation 
8. Specialty Industrial Products, Inc. 

In 1992 the PRPs selected RMT, Inc. of Greenville SC as their RD/RA Contractor; RMT has 
served in this capacity since that time. EPA approved the remedial design for cleanup of the 
Medley Farm Site in September 1993. The groundwater pump-and-treat system, and for soil the 
SVE system, operated from January of 1995 through late 2004. Although the two systems are no 
longer in operation, in order to better describe the overall remedy that has been implemented 
they are briefly described here. 

The groundwater pump-and-treat system design included 11 extraction (pumping) wells and 
associated pipelines to direct the extracted groundwater to a central air-stripping unit. The system 
was a pressurized, "jet pump" system which draws water into the pumping wells via suction-
based "venturi" intakes; no electric pumps were used and there were no "moving parts" inside 
the wells. A low-profile air-stripping unit removed the VOCs from groundwater. After 
treatment, the water was discharged to Jones Creek under NPDES Permit No. S00046469. The 
permit has been maintained since 2004. The SVE system design included an array of 9 vapor 
extraction wells piped to a central vacuum apparatus, to remove VOCs from three main areas of 
soil contaminafion (designated "Area 1," "Area 2" and "Area 3"). An addifional eight vapor 
monitoring wells were installed around the three areas to monitor system effectiveness. 

Onsite construction of the SVE and groundwater remediation systems began in June 1994. The 
majority of the construction work was completed by early December 1994. During the period 
December 1994 - early February 1995, punch list items from the Pre-final (December 9, 1994) 
and Final (January 19, 1995) inspections were corrected, and both systems were started. The 
corrections of inspection deficiencies and the results from both systems' "shakedown" operations 
were documented in the September 29, 1995 Preliminary Closeout Report. 

In 1998, as an optimization measure and to enhance the recovery of soil vapors from the 
subsurface, the SVE system was augmented by the connection of the eight soil vapor monitoring 
wells to the vacuum extraction system. Borings conducted completed in 1999 in accordance 
with the Site's PSVP showed the soil cleanup targets in Areas 1 and 2 had been achieved. 
Consequently, SVE operations were terminated in these areas in June 2000. In October 2000, 
one additional SVE well and three dual phase (DP) wells (combination vapor- and groundwater-
recovery wells), were installed to fiirther enhance removal of VOCs from the subsurface. This 
augmented SVE system operated continuously through late 2004. 

The groundwater treatment and SVE systems operated continuously between 1995 and 2004. As 
documented in the first (1999) Five-Year Review, concentrafions of all of the Site groundwater 
contaminants decreased substantially during the groundwater extraction system's first four years 
of operation after 1995. In 1999, in response to decreasing recovery from the SVE system, the 
PRPs' contractor collected soil and groundwater samples from seven soil borings completed in 
the three soil treamient areas. Results from these PSVP borings demonstrated that the soil 
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cleanup goals had been achieved in two of the three defined soil treatment areas (Area 1, Area 
2). Also, in August 1999, a limited soil investigation was performed in Area 2 to evaluate the 
nature of a sludge-like layer of material found during the soil-boring work. The sludge-like 
material was determined to not be of concern. Consequently SVE operations were terminated in 
Areas 1 and 2 in June 2000. However, groundwater sampling in the remaining area subject to 
SVE treatment. Area 3, found contamination at levels that exceeded those in any of the 
groundwater recovery wells. 

To address the contamination, three DP recovery wells were installed in October 2000 in Area 3, 
to enhance the capture of both soil vapor and groundwater for treatment. The installation of 
these wells was part of a technical maximization program. Other measures implemented 
included alternate pumping and pulse purging. In 2001 a 120-foot bedrock monitoring well 
(designated MW-3D) was installed to better characterize the VOC concentration remaining in the 
groundwater in this area. 

Continued SVE and groundwater systems operations over the next four years generated an 
increased yield of VOC contaminant mass removed fi-om the aquifer and Site soils. As of 
September 2004, the groundwater recovery and treatment system had captured and treated more 
than 100 million gallons of groundwater and removed approximately 243 pounds of VOCs, and 
more than 2,250 pounds of VOCs had been removed by the SVE system. At that time, however, 
based on declining performance from both the groundwater treatment and SVE systems, EPA 
and SCDHEC approved cessation of groundwater pump-and-treat operations. For the soil 
component (SVE), confirmatory sampling had shown that cleanup goals were met. 
Concurrently, EPA and SCDHEC approved the PRPs' work plans for a Supplemental Remedial 
Action (RA) for groundwater, which utilizes an enhanced reductive dechlorination (insitu 
biodegradation) treatment process. The second (2004) Five-Yea;r Review was completed just 
before approval of the work plans for the Supplemental RA. 

The Supplemental RA is a "technical maximization" or optimization measure intended to 
accelerate remedy completion, by more effectively treating the remaining areas of groundwater 
which still contain contaminants above the groundwater standards. "Technical maximization 
measures" are generally described in Section 11 (The Selected Remedy) of the 1991 ROD. 

As described in the 2004 Supplemental RA work plan, Site wells and the Site monitoring 
program are used to evaluate the effectiveness of the Supplemental RA activities, in comparison 
to the greatly-reduced effectiveness of the pump-and-treat system observed in 2004. 
Groundwater injection events are performed, in which nutrient (lactate) solutions are 
mixed onsite and placed into select groundwater wells. Based on well contaminant 
concentrations, formation hydraulic conductivity, experience with flowrates that can be accepted 
at each well, and other factors, the solutions are mixed using clean well water (verified by 
sampling) to which the nutrient is added, and pumped into the wells being treated. The use of 
site groundwater to mix the solutions, made necessary by the Site's remote locafion, required that 
an Underground Injection Control (UIC) Permit be secured (2005) and complied with in 
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conducdng injection events as part of the Supplemental RA. After each injection, there is a 
variable period of time allowed for groundwater equilibrium to be restored, during which field 
measurements may be made, followed by a sampling event to determine the effects and influence 
of the treatment. Section 5 below provides additional infomiation on Supplemental RA progress 
since the 2004 Five-Year Review. 

C. Operation & Maintenance 

Because the SVE and groundwater pump-and-treat systems are no longer operating at the Site, 
operations and maintenance (O&M) activities that were required for their operations, such as 
pressure testing of system air and water lines, preventative maintenance of blower mqtors, and so 
on, are no longer performed. As required by EPA and SCDHEC approval of the Supplemental 
RA Work Plan in 2004, however, the PRPs contractor has maintained both systems in a 
"mothballed" condition in the event either is needed to implement an additional phase of 
operation, should the need arise. Additionally, the monitoring and pumping wells are checked 
on and maintained regularly for use in the onsite activities. The NPDES permit governing 
discharge to Jones Creek has been maintained for use if necessary, and the reporting required for 
it continues. In 2007 EPA and SCDHEC approved removal of the internal well components of 
the two multi-level wells (annotated "MLW" on the figures in Attachments A and E), a measure 
requested by the PRPs as a means to improve operational capabilities for injecting larger 
volumes of treatment solutions. 

Excluding the report-writing and project management necessary to conduct the supplemental 
RA, the "operations" that comprise the ongoing supplemental RA consist of conducdng the 
groundwater injection events and the groundwater sampling which follow them. As mendoned 
above, injection of the treatment soludons requires preparing mixtures of the nutrient 
components with water, which is obtained from clean wells onsite. The UIC permit (State of SC 
UIC Permit No. 763) has also been maintained as necessary to govern the injecdon activides. 

Cost infomiation for supplemental RA activities since 2004 was provided to EPA in April 2009 
by the Chairperson for the PRPs' Steering Committee. The figures provided are approximadons 
and should not be regarded as detailed cost accounting. Total costs between 2004 and 2008 were 
approximately SI.5 million, and break down into the following four components (given as 
percentages of the total cost): 

• Field acdvides (groundwater injection, monitoring work) 52% 
• Data analysis, report prep, and administradve (non-legal) 37% 
• Site maintenance, including udlides 6% 
• EPA oversight costs 5% 

Section 5. Progress Since the Last Five-Year Review 

The second Five-Year Review in 2004 found one main issue which needed to be addressed to 
assure remedy protectiveness, which was the need to proceed with implementadon of the 
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Supplemental RA (enhanced reductive dechlorination) as described above (Section 4.B.). Work 
plans for the Supplemental RA were approved later in 2004 and groundwater treatment actions 
have been in progress since that time. There were also six minor issues noted during the Site 
inspecdon: 

Unlabeled drums at the storage shed, located just northwest of the treatment building; 
Three SVE-system wells had no identification markings; 
At the treatment plant, the vault for the A-System was not covered; 
At the treatment plant, the B-System valve handle was cracked and the vault was not 
covered; 
Recent (2004) timber-cutdng operations (by the Site owner's family, Mr. Medley, and 
approved by EPA) conducted on a portion of the Site appeared to have affected the 
wetlands north of SW-202; tire tread marks were visible through the creek bed within the 
logged area; and 
Due to an inaccurate map scale within the Work Plan for the Supplemental RA, five 
groundwater wells and one SVE well could not be located at the time of the 2004 Site 
inspecdon. 

As stated in that (2004) Second Five-Year Review report, among these items only the valve 
handle damage could potendally have affected remedy protectiveness. In any event, all of these 
issues were corrected by the PRP's contractor before the date specified in the Second Five-Year 
Review (December 31, 2004). The fifth item refers to a logging operation in early 2004 on the 
Medley property but away from the Site infrastructure, which was initiated by the Medley family 
and coordinated with the PRP Steering Committee, EPA, and SCDHEC. During the Site 
inspecdon conducted for the Five-Year Review, dre tracks, ruts and ground damage were 
observed by inspecdon attendees. Site access procedures were verified, and there has been no 
recurrence of such vehicular damage. Remaining effects from logging have faded rapidly as the 
logged land has quickly grown back with brush and trees. 

The protecdveness statement given in the last (2004) Five-Year Review was the following: 
"The remedy at the Medley Farm Site is expected to be protective upon compledon, and in the 
interim, exposure pathways that could result in unacceptable risks are being controlled." This 
statement remains true and correct at this time. 

Supplemental RA activities as planned and approved in 2004 have continued up through the time 
of this Five-Year Review. Between October 2004 and August 2006, four injection treatment 
events were conducted. Groundwater results following the latter injection showed that 
groundwater concentrations were further reduced and that only eight wells still had contaminants 
at levels above the groundwater standards. The two 2006 treatments were largely focused on the 
remaining recalcitrant wells. In early 2007, EPA and SCDHEC approved suspension of further 
injections for a period of time to allow the aquifer to re-equilibrate. A site-wide groundwater 
sampling event was then conducted in September 2007. 
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The 2007 Annual Progress Review Report was provided to EPA and SCDHEC in February 
2008. The report focused mainly on the results from the September 2007 sampling event and 
potential options for the injecdon/treatment strategy going forward. In June 2008 EPA and 
SCDHEC completed their review of the report, finding that there have been continued reductions 
in the remaining groundwater contaminant mass in most site wells, although there were specific 
wells and areas where no reductions, or smaller reducdons, were achieved. The review letter 
approved a general strategy for targeted injecdons at recalcitrant wells with subsequent 
monitoring and sampling after the injection event, as has been performed so far. The fifth 
injection treatment event was completed in July-August 2008. This action focused on 
"recalcitrant" wells from the last two injection treatment events and successfully placed larger 
volumes of treatment solution into the treated wells, which was intended to enlarge the radius of 
effective treatment around each well. The associated site-wide groundwater monitoring event 
was conducted in late January-early February 2009. The site-wide monitoring included surface 
water (Jones Creek). These analytical results are currently under review by EPA and SCDHEC. 

Section 6. Five-Year Review Process 

A. Administrative Components 

EPA initiated the third Five-Year Review in November 2008 with the establishment of a Five-
Year Review Team for the Medley Fami Drum Dump Site. The Kickoff Meeting was held at 
EPA Region 4 on November 18, 2008. Team members included the RPM, RPM's supervisor, 
and assigned regional Superfiind staff to include a Hydrogeologist, Risk Assessor, Site Attorney, 
and CIC. The SCDHEC project manager was unable to attend by telephone conference but was 
briefed by the RPM immediately afterwards on the plans and schedule. The schedule established 
at that time (November 2008) set out a target date for publishing the newspaper public notice in 
January 2009. The remaining components were originally scheduled to be completed before 
June 30, 2009. 

B. Community Involvement 

Activides involving the community were initiated with an advertisement provided to the local 
newspaper stating that a Five-Year Review was to be conducted. This notice was posted in the 
Gaffney Ledger on January 26, 2009. A copy of the public nodce is provided in Item 1 of 
Attachment B of this report. Also included are copies of two newspaper articles conceming the 
Five-Year Review and the Site groundwater remedy, which appeared in early February 2009 in 
the Gaffney Ledger (Item 2 Attachment B). 

As part of the Site inspecdons conducted on January 21 and February 26 of 2009, the RPM and 
CIC toured the surrounding area partly to check for obvious land-use issues or large-scale 
development that might be of concern to neighbors living near the Site. None were observed and 
as noted above, the character of the land (rural, light populadon) and land uses seen, have 
changed little since the dme of the ROD in 1991. ^ 
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During the February 2009 Site visit, the RPM and CIC met with both the current Site owner, and 
a neighbor who lives across Burnt Gin Road from the Site and is attempdng to purchase the Site 
property. The property sale was in dispute, and was at one time on a County court schedule. 
During the meetings discussions centered on the dispute, but each resident was asked about 
whether they knew of any concerns on the part of their neighbors or anyone they knew in the 
nearby community. Neither resident knew of any such concerns. ^ 

The CIC assigned to the Site made numerous telephone calls and queries to neighbors along 
Burnt Gin Road, and to Cherokee County officials. Very little feedback in the form of 
discussions in returned calls was received. A sample copy of the interview form prepared to 
document such feedback is provided as Item 3 in Attachment B. After the January 21 Site 
inspection the RPM visited the Site repository location, at the Gaffney Branch of the Cherokee 
County Library, located on East Rutledge Avenue in Gaffney. The main reference librarian was 
familiar with the repository materials. She indicated to the RPM that only "rarely" were the 
materials examined by members of the public, to her knowledge. To date there have been no 
comments received from the public conceming the Five-Year Review. Overall the response is 
consistent with other indications to the RPM that the Site is not a large concern to area residents. 

Within thirty (30) calendar days of the report finalizadon, a nodce will be published in the 
Gaffney Ledger announcing that the Five-Year Review report for the Medley Farm Drum Dump 
Superfiand site is complete, and that the results of the review and the report are available to the 
public at the Cherokee County Public Library, 300 East Rutledge Avenue, Gaffney, SC 29340 
(phone (864) 487-2711). This report will also be placed in the Administrative file at both the 
EPA Region 4 and SCDHEC offices. 

C. Document Review 

This Five-Year Review included a review of relevant documents including primarily PRP 
Contractor annual progress reports to EPA and SCDHEC, EPA and SCDHEC comments and 
responses to those reports, technical memoranda, other correspondence, the 2004 Work Plan for 
the supplemental remedy, and additional groundwater and surface water monitoring data 
provided to EPA and SCDHEC informally (E-mail). In addition to these documents which are 
mainly post-2004, key documents such as the ROD and the Performance Standards Verification 
Plan (1993i) were reviewed. An EPA Risk Assessor reviewed the Baseline Risk Assessment and 
the exposure assumptions, toxicity data, and risk calculadons developed in it (see Secdon 7.C. 
below). The cleanup levels and remedial action objecdves (RAOs) from the ROD were also 
reviewed. Attachment C provides a list of all documents reviewed, excluding the risk-specific 
references reviewed for Question 7.B. Those documents, which are specific to the risk and 
toxicology'review, are provided in the reference Hsdng in the EPA Risk Assessor's report in 
Attachment F. 
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D. Data Review 

Groundwater data and trends were reviewed by the assigned EPA Site hydrogeologist 
("Groundwater Data Evaluadon," Item 1 in Attachment D). In addition to data generated since 
2004, sample results back to 2000 were evaluated to provide a longer period for comparison. 
Item 2 in Attachment D provides the tabulated results from groundwater sampling since 2004, 
while Item 3 provides a summary of total chlorinated ethenes since 2000, which was used for 
statistical and other analyses. "Total chlorinated ethenes" refers to trlchloroethene, 
tetrachlorethene, and their breakdown products, primarily the dichloroethene isomers iand vinyl 
chloride. 

During the past five years the Site COCs have continued to exceed their RGs at certain well 
locations. The COCs which have exceeded their RGs (times exceeded and number of results) 
include the following: 

Chloroform (10 of 439 results reported) Tetrachloroethene (170 of 442 results) 
1,2-Dichloroethane (23 of 439 results) 1,1,2-Trichloroethane (41 of 439 results) 
1,1-Dichloroethene (45 of 439 results) Trlchloroethene (206 of 442 results) 
Cis-l,2-Dichloroethene (14 of 442 results) Vinyl chloride (40 of 249 results) 
Methylene chloride (1 of 439 results) 

The data review concludes that, since 2004, continued reductions in the groundwater 
contaminant concentrations and remaining contaminant mass have been achieved, and that the 
strategy employed is working. It also concludes it is a reasonable strategy going forward, and 
continued reducdons of COC levels are likely. The review includes significant quantitative and 
qualitative review and discussion of the treatment injections and results to date, which will be 
used by the PRPs' contractor in planning continued work. 

As an output from the statistical analysis, the data trends which illustrate the reductions achieved 
were presented in the form of boxplots for each of the four data sets analyzed: Sept. 2004, Feb. 
2006, Sept. 2007, and Jan. 2009. This graphic appears on page 29 of the data review (Item 1) in 
Attachment D. As shown there, based on the COC detections, the injection treatments (indicated 
as red "down" arrows) resulted in a progressive decrease in the COC mean and median 
concentrations, as well as the range of 25'*̂ - and 75"'-percentile concentrations. 

In earlier reviews of the 2006 and 2007 annual RA progress reports, EPA's hydrogeologist 
employed a similar average-detections method to compare recent COC levels to those present in 
2004. Looking at the summary data (Item 3 in Attachment D) by that measure, the February 
2006 data indicated that first three injection treatments pushed the average (mean) COC 
concentrafions down by some 78% compared to their 2004 levels. Following the approved 
2006-2007 hiatus in treatments, however, some degree of "rebound" was evident in the 
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September 2007 data, in which the decrease from 2004 levels was only 12%. For the most 
recent data, (January 2009), as the results are essentially the same. 

However, it is important to note the qualitative conclusions drawn in the 2009 data review. 
These indicate that the enhanced reductive dechlorinadon processes used in the treatments are 
acdve and robust; among other indications this can be seen in the production of dechlorinadon 
daughter compounds. Dechlorination is a one-way non-reversible process that destroys the 
COCs by chemically changing them into other compounds, and eventually into non-toxic 
compounds', thus rebound does not mean the chemical reaction failed or was reversed. The data 
review notes that in addition to representing reaction inefficiencies in specific areas, siame of 
rebound represents the movement of untreated contaminated groundwater from areas upgradient 
of the injection wells, into the treatment zone. This means a portion of the rebound is simply 
"new" untreated groundwater moving to where it can be treated by fiirther injections. Since the 
actual groundwater COC contaminant mass that was present in 2004 is unknown, the 2004 data 
represent only an esdmate of it, and some inaccuracy is to be expected. Overall, the assessment 
concludes that continued insitu enhanced dechlorinadon is a reasonable strategy for achieving 
continued progress toward the Site remediation goals (RGs). It also notes that such rebound 
effects are common to this type of groundwater treatment. 

: i 

The most recent groundwater data were reported to EPA and SCDHEC in May 2009, and were 
presented graphically on Site maps. These are provided Attachment D (Item 4), and show the 
concentration isocontours for the main three remaining COCs, plus vinyl chloride, a by-product 
of reductive dechlorinadon. Wells used in creating the maps are those in the Site groundwater 
monitoringiprogram, which was last revised in 2006. No changes to the program are judged 
necessary at this time. (Conceming the figures, although their construction is technically correct, 
EPA is not, asserting that the depiction of the separate plume areas shown on the figures is 
necessarily corrject, or is the only or best way to illustrate the positions of the COCs in 
groundwater. The figures are used here only as a means to illustrate generally the groundwater 
situation.) !! i 

E. Site Inspection j 

Two Site inspections were conducted as part of the Five-Year Review, on January 21 and 
February 26, 2009. The inspecdon of February 26 was intended mainly to support the 
community! involvement effort, and is described in Section 6.B. above. The discussion which 
follows concerns the January Site inspection. 

li 
The RPM conducted a site visit and walk-through at the Medley Farm Site on January 21, 2009. 
Attendees were as follows: ! 

:i : ! • 
[1 i 

, Name i Role Atfiliadon | , 
•i i • ! 

il 1 1 
Ralph Hovv̂ ard i EPA Remedial Project Manager US EPA Region 4 j 
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Greg Cassidy 
Chuck Williams 
Steve Webb 
Caitlin Current 
Lisa Clark 

SCDHEC Project Manager 
SCDHEC Hydrogeologist 
Project Manager 
Project Hydrogeologist 
Staff Hydrogeologist 

SCDHEC 
SCDHEC I 
RMT, Inc. (PRP Consultant) 
RMT, Inc. 
RMT, Inc. I 

A memorandum detailing the inspection is provided in Attachment E. Webb and Howard led the 
group on a walking tour and inspection of the accessible portions of the 67-acre property, 
focusing mainly on the infrastructure present in the areas where remediadon has been! performed. 
These areas lie along the site entrance road and along Recovery Well Lines A and B, on the main 
cleared field area (the three soil vapor extraction (SVE) treatment areas), the water treatment 
building, and the discharge point and flow-measuring weir located downhill of the treatment 
building on Jones Creek. No significant problems, shortcomings or issues were noted during the 
inspection. I 

i 

The infrastructure inspected includes forty (40) wells and piezometers usable in site groundwater 
treatments and monitoring, of which thirty (30) are currently used in the site monitoring 
program. A set of photographs, mostly taken during this inspection plus a few useful ones taken 
in 2005, are provided as Attachment 3 to the Site inspection memorandum in Attachment E. A 
Site Inspection Checklist was completed; it is provided as Attachment 1 to the memorandum. 

On January 22, 2009, the day after the Site inspecdon, the RPM visited the infonnation 
repository used for all Superfund activities to date, which is the Cherokee County Main Library 
located at 300 E. Rutledge Street, in Gaffney. Materials available there were plentifiil but are 
dated, and lacking in recent reports or infomiation. At a minimum, material should be provided 
to the repository that explains to the public how to get more recent information from EPA via the 
Internet, and how to contact EPA via the Internet and E-mail for the most up-to-date ihformadon. 
This shortcoming needs to be addressed and will be carried as an "issue" to be addressed, but 
which does not affect protectiveness. 

One issue for this Five-Year Review was identified as a result of reviewing operations and 
maintenance information as outlined in the "Site Inspection Checklist" provided in the 
guidance for five year reviews. Recent quality assurance initiatives at EPA Region 4, which 
came to the attendon of the RPM in late 2008, also independently led to this finding. jWhen 
the remedial actions being performed at a Superfund site are modified significantly, there is a 
requirement for preparing an updated Quality Assurance Project Plan (QAPP). At the time of 
startup of the pump-and-treat and SVE systems (1995) an approved QAPP was in place for 
remedial operations. Because site operations have been significantly different since the start 
of the Supplemental RA, a revised and updated QAPP is needed to document the quality 
assurance acdvides that are being and have been perfonned. The reports received from the 
PRP contractor demonstrate that some and possibly all of the necessary QA procedures are 
being done; however, a revised and updated plan is needed to fully capture and document the 
QA requirements and the work being done to meet them. This finding will be carried'into the 
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Five-Year Review findings as an issue to be addressed in order to assure remedy 

protectiveness. However, based upon ongoing review of the supplemental RA acdvides and 
results, no evidence of any QA problem has come to light. 

F. Interviews 

Interviews conceraing site remedial action work were held with the PRP contractor's project 
manager, and with the SCDHEC project manager. These are attached to the site inspection 
checklist provided in Attachment E (secdon 6.E. above). No significant or noteworthy 
shortcomings were found. Conceming operational issues, the PRPs' contractor project manager 
commented that the modifications to the pumping system wells approved by EPA and SCDHEC 
in 2007 (removal of well internal components) had allowed for significantly greater volumes of 
treatment solutions to be injected into wells, which might lead to larger zones of effective 
treatment in the aquifer. 

Section 7. j Technical Assessment 

A. Question A: Is the remedy functioning as intended by the decision documents? 

The review of documents, ARARs, and the results of the site inspection indicate that the remedy 
is fiinctioning as intended by the ROD. As noted in Section 6.D., the EPA Region 4 
hydrogeologist assigned to the Site recently completed a lengthy technical review in support of 
this Five-Year Review (Attachment D). It concluded that continued reductions in the 
groundwater contaminant concentrations and remaining contaminant mass have been achieved, 
and that the strategy employed is reasonable to continue to employ against the remaining COCs 
in the aquifer. 

Review of the ongoing remedy during 2008-09, and again for this Five-Year Review, has 
resulted in the idendfication of a requirement for institutional controls (ICs) to be employed as a 
remedy component at the Site. The remedy chosen in the 1991 ROD did not include ICs. 
However, the State of South Carolina has since the 1980s vigorously enforced water well 
permitting requirements that effecdvely blocked the realisdc possibility of water supply wells 
being installed on the Medley property. The reguladons, together with the continued presence of 
Medley family members living at the one house located at the Site (close to Burat Gin Road), 
and the presence of a locked gate to the Site entrance road, have served as an informal "check" 
on any potential improper well installations. However, comparison of Site circumstances with 
EPA's recently-strengthened requirements for ICs indicates that ICs are needed for the Site 
property. Because the limits of the groundwater COC plume are well-defined and lie within Site 
boundaries, ICs do not appear to be necessary on any surrounding properties at present. 

During 2008 and 2009, because of the property ownership dispute mentioned earlier (section 
6.B.) and concerns about Site infrastructure being protected, the Site PRPs chose to negotiate a 
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set of deed restrictions with Site owner Mr. Sam Medley. The restrictions have been added to 
the property deed as of June 2009. EPA was not a party to this acdon, but at the PRPs request 
the assigned EPA Assistant Regional Counsel and the RPM reviewed and commented on the 
language prior to its being finalized. A remaining task is for EPA to modify the remedy to 
incorporate the requirement for ICs, and to determine if the Agency's IC requirements are 
fiilfilled by the current ICs in force. This requirement will be carried as an issue for this Five-
Year Review. 

The role of the Supplemental RA currently in progress within the overall Site remedy in the 
ROD brings forward another issue recognized during the conduct of this Five-Year Review. The 
Supplemental RA was approved as a "technical maximization measure" as recognized in the 
ROD. Current remedial acdons are at the limit of what was foreseen in the ROD in 1991, for 
groundwater remediation. A remedy modification is needed to allow for use of the enhanced 
insitu dechlorination treatments, as used in the supplemental RA. It is anticipated that ieither an 
ESD or a ROD Amendment will be necessary to capture this modification, as well to incorporate 
the IC requirements discussed above. 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial 
action objectives (RAOs) used at the time of the remedy selection still valid? 

A review of these remedy criteria was performed by an EPA Risk Assessor (Attachmetit F, Item 
1). Overall, the review recommended that no changes to the soil or groundwater RGs be made. 
It also concluded that the exposure pathways have not changed since the ROD was signed in 
1991. As documented in the Site inspection, there do not appear to be any land or resource use 
changes at or near the Site. 

Although the RGs for soil have been met, the review considered the risk criteria applied to the 
soil pathway. Since the time of the remedy, there have been no changes in the cancer slope 
factor for 1,1,2-trichloroethane, 1,1,2,2-tetrachloroethane, methylene chloride, bis-2-; [ 
ethylhexylphthalate and toxaphene. Six of the COCs, including 2-dichloropropane, styrene, 
tetrachloroethene, trichloroethene, vinyl chloride, and Polychlorinated Biphenyls (PCBs) have 
new or revised toxicity values. A recalculation of risk was performed comparing the original 
toxicity values from the original Baseline Risk Assessment and the revised toxicity values 
currently recommended by EPA. For carcinogenic risks, the new or revised slope factors 
increased or decreased the overall risk value for each receptor. For the most sensitive i^eceptor, 
the adult/child resident, the total soil ingestion/demial risk decreased firom 2.0E-5 to 5.0E-6, 
which is within EPA's acceptable risk range of 1 .OE-4 to 1 .OE-6. The cleanup levels identified 
in the ROD were recalculated based on the new or revised toxicity values. The resultant finding 
was that they are still within EPA's risk range. Attachment F provides the details of the revised 
toxicity values and the new, recalculated risk levels resulting from the changes. 

On the groundwater exposure pathway, there have been no changes in the cancer slope factor for 
four of the 12 groundwater COCs: chloromethane, 1,2-dichloroethane, methylene chloride, and 
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1,1,2-trichloroethane. However, five of the remaining eight COCs have new or revised toxicity 
values. These COCs are benzene, 1,1-dichloroethane, 1,1-dichloroethene, tetrachloroethene and 
trichloroethene. A recalculation of risks was performed comparing the original toxicity values 
from the original Baseline Risk Assessment and the revised toxicity values currently 
recommended by EPA. For carcinogenic risks, the new or revised slope factors increased or 
decreased the overall risk value for each receptor. For the most sensitive receptor, the adult/child 
resident, the total groundwater ingestion risk decreased from 2.0E-2 to 9.0E-4, which still 
exceeds EPA's acceptable risk range of 1 .OE-4 to 1 .OE-6. The cleanup levels identified in the 
ROD were recalculated based on the new or revised toxicity values. The finding from this was 
that they remain within EPA's risk range. Attachment F provides the details of the revised 
toxicity values and the new, recalculated risk levels resulting from the changes. 

Since the dme of the 1991 ROD there have been new human health-based standards assigned to 
some of the Site COCs. Table 2 below provides a summary of those changes. 

Table 2: Changes in Chemical-Speci 
COCs 

Acetone 
Benzene* 
2-Butanone 
Chloromethane 
Chloroform* 
1,1-dichloroethane 
1,2-dichloroethane 
1,2-dichloroethene 
(mixed) 
1,2-dichloroethene* 
(cis) ' 
1,2-dichloroethene* 
(trans) 
methylene chloride* 
tetrachloroethene * 
1,1,1 -trichloroethane* 
1,1.2-trichiorbethane* 
trichloroethene 

1991' 
Max 

Cone. 
Detected 

(Mg/L) 

1.8E+01 
l.lE+01 
1.3E+01 
2.6E+01 
l.OE+01 
1.2E+02 
2.9E+02 

N/A 

2.2E+03 

3.1E+01 
l.lE+02 
2.0E+02 
3.4E+03 
1.8E+0I 
7.2E+02 

1991* 
Rem 

Levels 
from 
ROD 
(ug/L) 

3.5E+02 
5.0E+00 
2.0E+03 
6.3E+01 
l.OE+02 
3.5E+02 
5.0E+00 

7.0E+00 

7.0E+01 

l.OE+02 
5.0E+00 
5.0E+00 
2.0E+02 
5.0E+00 
5.0E+00 

IC Groundwa te r S t anda rds 

1991* 
Rem 

Exceeded 
(Y/N) 

no 
YES 

no 
no. 
no 
no 

YES 

N/A 

YES 

no 
YES 
YES 
YES 
YES 
YES 

2004" 
Second 
5-Year 
Review 
MCLs 

N/A 
5.0E+00 

N/A 
l.OE+02 
l.OE+02 

N/A 
5.0E+00 

N/A 

7.0E+01 

l.OE+02 
5.0E+00 
5.0E+00 
2.0E+02 
5.0E+00 
5.0E+00 

2004" 
Second 
5-Year 
Review 
MCLs 

Exceeded 

(Y/N) 

N/A 
YES 

no 
no 
no 
no 

YES 

no 

YES 

no 
YES 
YES 
YES 
YES 
YES 

2009' 
5-Year 
Review 
MCLs 

N/A 
5.0E+00 

N/A 
N/A 
N/A 
N/A 

5.0E+00 

N/A 

7.0E+01 

l.OE+02 
5.0E+00 
5.0E+00 
2.0E+02 
5.0E+00 
5.0E+00 

2009' 
5-Year 
Review 
MCLs 

Exceeded 
(Y/N) 

N/A 
YES 
N/A 
N/A 
N/A 
N/A . 
YES 

N/A • 

YES ' 

no 
YES 
YES 
YES 
YES 
YES 

2009" 
Regional 
Screening 

Level 
(Mg/L) 

2.2E+03 
N/A 

7.1E+02 
1.8E+00 

N/A 
2.4E+00 

N/A 

3.3E+01 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2009* 
Health 

Regional 
Screening 

Level? 
(Y/N) 

no 
-

no 
YES 

-
YES 

-

-
-
-
-
-

°1991 Remediation Levels from the 1991 ROD. "Remediation Levels' 
"2004 Second:5-Year Review MCLs based on 2003 MCLs. The term ' 

earlier-promulgated versions of the MCLs. 
'2009 5-Year Review MCLs based on 2003 MCLs. 

' are the same as Remedial Goals, RGs. 
'2003 MCLs" distinguishes these values from 
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''2009 Regional Screening Levels for tapwater corresponds to a lOE-6 risk level for carcinogens or a Hazard 
Quotient (HQ) of 1 for non-carcinogens (EPA, 2008). j 

*MCLs were used as Remediation Levels in the 1991 ROD. ! 

A review of the remedy ARARs other than those specifically related to risk was completed by 
the RPM. None of those requirements has been changed or revised in a manner that would 
impact the remedy. Site conditions have not changed in any ways that would cause the ARARs 
to impact the Site remedy. A table of these ARARs as cited in the ROD is provided as|Item 2 in 
Attachment F. 

Finally, the possibility of vapor intrusion as an exposure pathway has gained increased; attention 
recently at groundwater-contamination sites which have chlorinated organics as the COCs. 
Vapor intmsion is the migration of the vapor form of certain VOCs into homes or other buildings 
such that exposure to residents or workers is possible by way of breathing. At the timd of the 
remedy (1991) this pathway was unknown. At the Medley Farm Site, the closest monitoring 
well to an occupied structure does have a concentration of tetrachloroethylene recorded in 
January 2009 of 403 ppb, with lesser concentrations of three other COCs. However, the well is 
300 feet distant from the house, and the house is located uphill and upgradient of both the well 
and the groundwater plume. The preliminary judgement from Region 4's technical services staff 
is that vapor intmsion is unlikely to be an issue based on current infonnation; however, this 
needs to be more definitively determined. The requirement for this determination will be carried 
forward as an issue for this Five-Year Review. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No other information has come to liglit that calls into question the protectiveness of the remedy. 

Technical Assessment Summary: 

According to the data reviewed, the site inspection, and the interviews, the remedy is fiinctioning 
as intended by the ROD. There have been no changes in the physical conditions of the Site that 
would affect the protectiveness of the remedy. From the technical assessment, three issues, 
conceming vapor intrusion, remedy modification to address ICs, and remedy modification to 
allow use of additional remedial technologies, require follow-up to assure remedy protectiveness. 
There is no other information that calls into question the protectiveness of the remedy. 

Section 8. Issues 

Five (5) issues were identified as a result of the Technical Assessment and the other Five-Year 
Review activities for the Medley Farm Site. Table 3 below identifies the issues in temis of their 
current or potential future effect on protectiveness of the Site remedy. 
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Table 3: Issues 

Issue 

A revised and updated QA project plan (QAPP) is 
needed to document the quality assurance activities 
that are being performed for the RA. 

Site remedy needs to be modified in order to 
I incorporate the requirement for institutional controls 
(ICs). 

Site remedy needs to be modified to select an 
appropriate remedial technology, considering 
enhanced insitu biodegradation and other feasible 
technologies, to continue the Site remedial action. 

A determination is required as to whether the vapor 
intmsion pathway is a concern at the Site. 

Materials at information repository are out of date . 
and need to be augmented with more information for 
the public about the RA, and about how to access 
more information from EPA. 

Currently Affects 
Protectiveness 

(Y/N) 

N 

N 

N 

N 

N 

Affects Future 
Protectiveness 

(Y/N) 

Y 

Y 

Y 

Y 

N 

Section 9. ; Recommendations and FoUow-up Actions 

Table 4 below highlights the recommended follow-up actions, assigned responsibilities, and 
milestone dates for addressing the issues identified in this Five-Year Review. Issues 2, 3 and 4 
were identified from the technical assessment, while issues 1 and 5 were found as a result of 
other Five-Year Review activities. The most significant actions will be those addressing issues 2 
and 3, modification of the Site remedy to address ICs and potential remedial technologies, which 
will guide the ongoing cleanup activities in the near fixture. Issues numbered 1, 4 and 5 are 
expected to be resolved without any particular difficulties. 
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Table 4: Recommendations and Follow-up Actions 

Issue 

1. A revised 
and updated 
QAPP needed 

2. Need to 
modify Site 
remedy to 
incorporate 
requirements 
for ICs. 

3. Need to 
modify Site 
remedy to 
select an 
appropriate 
remedial 
technology for 
continuing 
Site RA. 

4. Determine 
whether vapor 
intrusion 
pathway is of 
concern at the 
Site. 

ITEM BELOW Ri 

Recommendations 
and 

Follow-up Actions 

Cunent QAPP will 
be revised and 
updated to 
document QA 
activities performed 
in the continuing 
RA. 

Conduct remedy 
modification 
through either an 
ESD or ROD 
Amendment 
process. 

Conduct remedy 
modification 
through either an 
ESD or ROD 
Amendment 
process. 

Conduct technical 
evaluation as 
necessary. 

:QUIRES FOLLOW-UP B 

Party 
Responsible 

PRPs 

EPA 

EPA 

EPA/State 

UT DOES NOT A 

Oversight 
• Agency 

State, EPA 

EPA, State 

EPA, State 

EPA, State 

Milestone 
Date 

2/28/10 

05/31/10 

05/31/10 

5/31/10 

FFECT PROTECTIVENESS. 

Affects 
Protectiveness 

i(Y/N) 

Current 

N 
[ 

1 
1 

N 

N 

N 

Future 

Y 

Y 

Y 

Y 

Superfund Third Five-Year Review 
Medley Farm Drum Dump Superfund Site 
September 1,2009 

26 



Issue 

5. Materials 
at infonnation 
repository out 
of date, need 
to be 
augmented 
with more 
information 
about the RA 
and about 
how to access 
information. 

Recommendations 
and 

Follow-up Actions 

Aspart of the 
remedy modification 
requirements, 
provide documents 
conceming the RA, 
as well as directions 
for access of 
information via the 
Internet, to the 
repository. 

Party 
Responsible 

EPA, 

Oversight 
Agency 

EPA 

Milestone 
Date 

5/31/10 

Affects 
Protectiveness 

(Y/N) 

Current 

N 

Future 

N 

Section lO.i Protectiveness Statement 

The remedy at the Medley Farm currently protects human healthy and the environment because 
the soil cleanup goals were attained in 2004, the groundwater remediation is continuing to 
decrease the concentrations of COCs, and no one is drinking water from the contaminated 
groundwater plume. However, in order for the remedy to be protective in the long term, the 
following actions need to be taken: modify the decision document to incorporate the 
requirement for Institutional Controls, modify the decision document to modify the remedial 
action for groundwater, conduct a vapor intrusion assessment, and revise and update the Quality 
Assurance Project Plan. 

Section 11.; Next Review 

Since ongoing remedial action has not achieved the cleanup standards set forth in the ROD, 
EPA guidance mandates that another Five-Year Review will be conducted to evaluate the Site's 
status. Therefore, it will be necessary to re-evaluate the effectiveness of the remedy on or before 
five years from the date of signature of this Five-Year Review Report. 
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Site Location and Layout Maps 



Site Location Map 
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SITE LOCATION. The Medley Farm Dmm Dump Site is located approximately six miles 
south of Gaffney, SC on Burnt Gin Readjust off SC Highway 18. 
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Community Involvement Records 



Iteml 
Public Notice Advertisement 



I THE UNITED STATES 
ENVIRONMENTAL PROTECTION 

AGENCY 
Announces the 

3*̂^ Five-Year Review 
For the 

Medley Farm Drum Dump Site 
The U. S. Environmental Protection Agency (EPA) is conducting the 3'̂ '' Five-Year 
Review of the remedy for the cleanup up activities taken at the Medley Farm Drum 
Dump Site located in Gaffney (Cherokee Coimty), South Carolina. The purpose of this 
review is to evaluate the implementation and performance of the remedy in order to 
determine if the remedy is protective of human heahh and the environment. When 
completed, a copy of the review report will be placed in the Information Repository 
files located at the Cherokee County Library, 300 East Rudledge Avenue, Gaffney, SC 
29340, (864) 487-2711, and the EPA Record Center, 11'^ Floor, 61 Forsyth Street, 
S.W. Atlanta, GA 30303. EPA will also conduct a number of interviews by telephone 
or in person with nearby businesses, residents, local officials, state officials, and others 
to obtain their opinion on the cleanup process. 

i 
The community can contribute during this review by providing comments or questions. 
The scheduled date of completion for the five-year review is September 30, 2009. If 
you would like to speak with us about this Site, please contact Linda Starks, EPA 
Public Affairs Specialist at (404) 562-8487. If you have any technical questions, 
please contact Ralph Howard, EPA Remedial Project Manager at (404) 562-8829. 
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The U.S. Environmental Protection 
Agency is embarking on another review 
of ithe Medley Farm superfund site in 
Gaffney. 

i ; 

Officially designated as the agency's 
3rcl five-year review, the process will 
evaluate the Implementation and 
performance of the cleanup work 
conducted at the site to determine if the 
work done there Is "protective of human 
health and the environment," according 
to'an EPA release. 

The latest study should be completed 
byj September, according to the EPA. 
During the process, the EPA says if will 
be' conducting interviews with nearby 
businesses, residents and local and 
state officials. 

I 
j 

The Medley Farm site is a seven^acre 
parcel south of Gaffney that was being 
usied as a chemical dumping ground. In 
19|83, the EPA conducted an 
en;iergency cleanup during which it 
rehrioved more than 5,300 55-gallon 
chemical drums and 70,000 gallons of 
contaminated water containing a 
number of hazardous industrial 
chemicals from benzene to 

I 

Ads by Yahoo! 

Epa Certification 
Earn an EPA 
certificate 
conveniently, 
online or on 
campus. Learn 
more. 
Education 

gaffney sc chat 
rooms 
Chat with singles in 
your area now! . 
We're 100% free 
for everything. 
DateHookup.com 

Drop 25 Pounds in 
2 Weeks 
Fast Easy Weight 
Loss Breakthrough. 
As Seen on CNN -
Try It Here. 
EasilyLoseWeight . 

gaffney dating site 
Meet singles in 
Gaffney. We are 
100% free for 
everything. 
datehookup.com 

Cl ick ads be low 
fo r larger ve rs ion 

Now Open on 
Saturday! 
5 a m ' 8 pm 

. \uir S'.-'Hi 

CkUUm flr Hu* 

864^7-5152 

BRE.\KF;\ST! 
.Mcndji ifcraSiiiir'H' 

iitOOiin- IfeJOiiii 

2009 T-Ball 
%^.\ i Registration 

' t iBfA^\l l iMsrct i t«l> 

wivaaaoKU COUMIT HUMUT 

B B E E B S K O B B S 

•1,SOO FREE M O N E Y 

MOWMTHC 
ti Tffk m U 9 GCadmrndrt *A\ 
CUV 3^* ^ ' ^ ^ ' ^ '^. > ^ ' ' V 

'>.(i,. *-vr 'it«.( . (Too-' _ 

I 

m h t T n 1 f i l f . / / r ' \ n n r - i i m p n f c anH S f>n ino« \ rhnwarH \Mv n n r - i i m f n t s \ W n R K ' at IISl FPA\MpHI(=^v-Pn<:t 7/1 s/9nno 

http://www.gattheyledger.com
mailto:tinfi@gaffneyledger.com
http://datehookup.com


EPA conducting another review of Medley Farm superfund site | www.gafiheyledger.com | Gaffh... Page 2 of 2 

O Steve 
Moss (R) 

O Tim 
Spencer 
(D) 

D Vote 
View votes 

Newspaper web 
site content 

management 
software and 

services 

DMCA Notlcei 

tricholobenzene. 

The site subsequently was added to the 
EPA's "National List of Priorities" for 
cleanup in 1989. 

According to a report from the South 
Carolina Department of Health and the 
Agency for Toxic Substances and 
Disease Registry, environmental 
contamination appeared to be confined 
to the site and no data indicated the 
public is being exposed to levels of 
contamination that would be expected 
to cause adverse health effects. 

According to EPA records that fill a 
shelf at the Cherokee County Library, 
nine companies that had chemicals at 
the site entered into an agreement with 
the EPA in 1987 to pay $560,000 in 
reimbursement for the 1983 cleanup 
costs. 

The owner of the property, Ralph 
Medley, told the EPA in a handwritten 
response to the EPA's demands for 
information in 1983 the drums had been 
on the:property for 10 to 12 years and 
that he never was given any company 
names, numbers or addresses for the 
firms depositing the drums on his 
property. 

To one specific question about the 
drums; he replied, "No comment, except 
I did not know they were harmful. If I 
had, they would not be here." 

During a 1991 hearing, an EPA 
representative said ongoing cleanup 
and monitoring costs would range from 
$1.8 million to $2.4 million and that the 
process could take 10 to 30 years. 

HOME TANNING BEDS 

Y O U e A N O K V N ? 
OSJIOW OS 

^50.12 * • 

« (w «• niMmm tKAA. 

V/l KAVirUUttl BRAHDIOIIO.'O- UP to J s r . o n i 

Clearwater Pools & Spas 
I 13 Cherokea 'Ave. • Gaffney, SC 
8 a 4 - 4 a 7 - U T A N ( 8 8 1 6 ) 

LOCALLY OWNED & OPERATED 
— WE O F F E R — 

"TAKE OVER PAYMENTS" 
. ^mrnn 

(COLQRWME.) 
1005 W. riovd aolx ftlwl. (Bnlda m a t 

864-489-1168 

Auto Accessofies • Wheels • Brakes 
Struts • CVl Axles • Tune-Ups • AC Work 
. -Tires •Front End Alignment 

ypjMii^&.Cki^a: .i^v^nX^n.it^Ult.QMOlOy 

http://www.gafiheyledger.com


urounawater contammation still present at Meaiey site | www.gaiineyieager.com | uariney meager fage i oi i 

Login Get News Updates Q RSS Feed 

VWERE SORRY 

The news feed is currently 
unavailable. 

Please try again later. 

News 
Front Page 
Local News 
Lifestyles 

Sports 
Obituaries 
Columns 
Archive 

Obit Archives 
Services 

Forms 
Advertiser 

Index 
Roll Call 

Contact Us 
About Us 

Subscription 
Order 

Advertising 
Classifieds 
Classified 

Display Ads 
Shopping Page 

Classified 
Order 

Local Links 
Elected 
Officials 

City of Gaffney 
Chamber of 
Commerce 
Litter Patrol 

Search Archive 

Search 
Copyright© 
2004 - 2009 

The Gaffney Ledger 
All Rights Reserved 

E-mail Us 
Poll 

Who will you 
vote for in the 
special 
election for 
SC House 
District 30? 

It's not a perfect success story yet for 
the U.S. Environmental Protection 
Agency, but an official said the Medley 
Farms superfund site has come a long 
way from the environmental mess 
discovered in 1983. 

The EPA is in the midst of its third 5-
year review of the superfund site south 
of Gaffney, a review necessitated by 
th6 fact that test results show some 
toxic chemicals above allowable limits 
continue to be present in the 
groundwater. 

While he can't predict when the EPA's 
involvement at the Gaffney site will end, 
EPA remedial project man- ager Ralph 
Howard said ongoing cleanup efforts 
are getting the site closer to the EPA's 
goals. 

i' 
In 11983, more than 5,300 chemical 
drilims were removed from the Medley 
Farm site during an emergency 
cleanup. The site was subsequently 
added to the EPA's national list of 
priorities in 1989. After several years of 
research, two systems were 
constructed in 1995 to clean the soil 
and groundwater of the contaminants. 
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By 2004, the soil cleanup efforts had 
met EPA targets and the EPA and state 
health officials agreed to the cessation 
of a solid vapor extraction system at the 
site. Howard said that system acted like 
a giant vacuum cleaner to rid the soil of 
chemical vapors. 

Groundwater cleanup continues to this 
day, though. 

Of the 25 test wells on the property, 
eight of the wells still show some levels 
of the chemicals dumped on the site, 
albeit at much lower levels. 

The. EPA's goal is to get the water clean 
enough to meet drinking water 
standards. Typical in such efforts, the 
amount of chemicals removed by the 
initial filter-type system slowed over 
time and a new type of clean-up effort 
using microorganisms to consume the 
chemicals began in 2004. 

The cleanup efforts are being paid for 
by the companies whose chemicals 
were found on the site, Howard said. 
"They've done everything the EPA has 
asked," he said. 
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When the process began it was 
believed It could take as many as 30 
years to clean up the site. It's been 
about 13 years since the process 
began. 

"We really don't know (how close we 
are to finishing)," Howard said. "We've 
got cleanup goals and for the time being 
we still intend to make them meet those 
cleanup goals." 

If it's ultimately determined that cleanup 
efforts can't reach the drinking water 
goals, Howard said the EPA could close 
the books and place restrictions on the 
water use. But, he said, "Our mission is 
not to settle for that." 
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Item 3 
Sample Interview Form 



Site Name: Medley Farms EPA ID No.: 0473 

Interviewer Name: Sherry] Carbonaro Affiliation: U.S. EPA 

Subject's Name: ^ H j ^ H ^ Affiliation: Resident 

Address: ̂  Burnt Gin Rd., Gaffney, SC 29340 

Date: 4/28/2009 

Type of Interview: Phone (left message with reason for call, no response) 

1, ^ Are you aware of the former environmental issues at the Medley Farms site and 
what cleanup activities have taken place to date? 

2. What is your overall impression of the project? 

I 

3. What effect has this site had on your business (if applicable) or the surrounding 
community, if any? ! 

4. Have there been any problems with unusual or unexpected activity at the site, 
such as emergency response, vandalism, or trespassing? 

5. Should EPA do more to keep involved parties and surrounding neighbors 
informed of activities at the site? By what methods? 

6. Do you have any comments, suggestions, or recommendations regarding the 
project? 



ATTACHMENT C 
List of Documents Reviewed 

Date of Document Document 

May 1991 

August 1993 

June 2004 

February 2006 

August 2006 

October 2006 

March 200[7 

October 2007 

February 2008 

May 2008 I 

J 

May 2009 i! 
11 
| i 
i 

2005-2008' 

Record of Decision, Medley Farm Drum Dump Site. US EPA, Region 
4, Atlanta, GA. '̂  

Performance Standards Verification Plan. RMT, Inc., Greenville SC. 

Revised Work Plan and Design Report for Reductive Dechlorination. 
RMT, Inc., Greenville SC. (Revised; Final version dated August 
2004) 

2005 Remedial Action Annual Report. RMT, Inc., Greenville SC. 

Letter, RMT, Inc., Greenville SC, Subject: Performance Monitoring 
Plan, Medley Farm Site, Gaffney, South CaroHna. RMT, Inc., 
Greenville SC. 

Letter, RMT, Inc., Greenville SC, Subject: Responses to USEPA 
Comments on 2006 Performance Monitoring Plan, Medley Farm Site, 
Gaffney, South Carolina. RMT, Inc., Greenville SC. 

2006 Remedial Action Annual Report. RMT, Inc., Greenville SC. 

Technical Memorandum: Site-Wide Sampling Event at the Medley 
Farm NPL Site, Gaffney, South Carolina. RMT, Inc., Greenville SC. 

2007 Remedial Action Annual Report. RMT, Inc., Greenville SC. 

Responses to Agency Comments on 2007 Remedial Action Report. 
RMT, Inc., Greenville SC. \ 

Technical Memorandum: Status Report of 2008 Medley Farm NPL 
Site Nutrient Injection Event and Performance Monitoring Results. 
RMT, Inc., Greenville SC. ! 

U.S. EPA "Review and Comments" Letters, conceming the above-
listed reports and technical memoranda. Dates of the letters are April 
14, 2005; June 13, 2007; and June 25, 2008. 
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Groundwater Data Review (2009) Documents 



I teml 

Groundwater Data Evaluation to Support the 
Third Five-Year Review, Medley Farm NPL Site 

Gaffney, South Carolina 

Region 4 Superfund Division 
Technical Services Section 

August 2009 



Introduction and Purpose of This Report 
• 

The Medley Farm NPL Site is located in a rural area outside of Gaffney, South Carolina. From 

1973 until sometime in 1976, the site was used as a disposal area; for industrial wastes. Based on 
site monitoring data, the disposed materials of concern were primarily chlorinated solvents. 

Figure 1 shows the core of the Medley Farm Site, highlighting wells that are considered in this 
report. The wells that are evaluated in this report are either completed in the bedrock or in the 
lower part of the bedrock-saprolite transition zone or zone of partially weathered rock. 
Shallower monitoring wells ("SW" wells) either had limited sampling results relative to deeper 
samples and/or yielded samples that were either uncontaminated or marginally contaminated by 
the Site, relative to the deeper groundwater. 

In late 2004, the groundwater extraction and treatment remedial action at the Medley Farm Site 
was suspended and enhanced reductive dechlorination was attempted to determine if a change in 
the remedial strategy was warranted. Since that time, there have been several injections of an 
organic carbon source into the groundwater in an attempt to produce conditions more favorable 
for reductive dechlorination. This report was prepared to evaluate the progress of the reductive 
dechlorination efforts at the Medley Farm Site and to recommend fiirther steps to advance the 
groundwater remedial action to reach the performance objectives for groundwater cleanup. 

Contaminants of Concern 

By the time of the completion of the second Five-Year Review in July 2004, the groundwater 
contaminants of concern at the Medley Farm Site were essentially chlorinated solvents. 
Specifically, chlorinated solvents that exceeded their respective drinking-water maximum 
contaminant levels (MCLs) or non-zero maximum contaminant level goals (MCLGs) during the 
last five years incliade (for all monitoring data, including some wells not shown on Figure I) 
chloroform (exceeded in 10 of 439 results reported); 1,2-dichloroethane (exceeded in 23 of 439 
results reported); 1,1-dichloroethene (exceeded in 45 of 439 results reported); cis 1,2-
dichloroethene (exceeded in 14 of 442 results reported); methylene chloride (exceeded in 1 of 
439 results reported); tetrachloroethene (exceeded in 170 of 442 results reported); 1,1,2-
trichloroethane (exceeded in 41 of 439 results reported); trichloroethene (exceeded in 206 of 442 
results reported); and vinyl chloride (exceeded in 40 of 249 results reported). 

Several of these compounds are known or potential degradation products of more highly 
chlorinated solvents. Tetrachloroethene can degrade to trichloroethene, which in turn can 



degrade to cis 1,2-dichloroethene, trans 1,2-dichloroethene, and 1,1-dichloroethene; these 
contaminants can in turn degrade to vinyl chloride (Wiedemeier et al, 1998; Figure 2.2). 1,1,2-
trichloroethane can degrade to form vinyl chloride and 1,2-dichloroethane (Chen et al, 1996; 
Figure 7). However, at least some of these potential degradation products may have also been 
present in materials dumped at the Site. 

As can be seen from the "detect" statistics presented above, the groundwater contamination 
present at the Site is primarily chlorinated ethene solvent contamination. For the most recently 
available data from January/February 2009, contaminants exceeding their performance standards 
were basically tetrachloroethene (PCE), trichloroethene (TCE) and their degradation products, 
principally cis 1,2-dichloroethene (cis 1,2-DCE) and vinyl chloride. For this reason, this report 
focuses on these contaminants in an evaluation of the progress of the groundwater remedial 
action. 

Data Used in this Analysis 

Including some data obtained before the Five-Year Review, monitoring results from 20 different 
monitoring events or monitoring periods were considered in this review. As shown in Table 1 
below, the number of groundwater samples collected during each of these monitoring periods has 
varied from 10 to 49. A larger number of wells have been monitored since immediately before 
and during the period of lactate injection that commenced in the fall of 2004. 

Date 
Aug 2000 
Nov-Dec 2000 
Mar 2001 
May 2001 
Aug 2001 
Dec 2001 
Mar 2002 
Jun 2002 r 
Aug 2002 
Dec 2002 

Number of Samples 
10 
34 
11 
10 
10 
31 
12 
12 
12 
29 

Date 
Mar 2003 
Jun 2003 
Sep 2004 
Dec 2004 
Feb 2005 
Sep 2005 
Feb-Mar 2006 
Nov 2006 
Sep 2007 
Jan 2009 

Number of Samples -
11 
11 
34 
21 
20 
21 
37 
21 
49 
43 

Remedial Action Background 

Groundwater remedial action at the Medley Farm Superfund Site began in 1995 with the 
operation of a pump and treat system of 11 recovery wells located at varying distances 
downgradient of the identified waste disposal areas. After several years of operation, the 
recovery of contaminated groundwater was enhanced with the operation of three dual-phase 
wells designed to recover both contaminated groundwater and soil vapor. 

At the time of the last Five Year Review (July, 2004), the pump and treat system was in 
operation. Reportedly, the system had removed over 100 million gallons of groundwater 
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containing 243 pounds of volatile organic compounds (South Carolina Departinent ofj Health and 
Environmental Control (DHEC), 2004). The soil vapor extraction component of the remedy had 
reportedly removed over 2,234 pounds of volatile organic compounds, mostly from alpart of the 
Site known as Area 3. Figure 2 below shows the locations of the recovery wells, dual-phase 
recovery wells, and contaminant source areas, with Area 3 highlighted. \ 

Attachment D to the Second Five-Year Review summarizes how the recovery jof volatile organic 
compounds changed over the period fi-om 1995 through 2002. Predictably, the rate of 
contaminant mass removal decreased dramatically as the recovery well system operated through 
successive years. Of some interest is the fact that recovery of contaminants from the B series of 
wells decreased far more dramatically than the recovery of contaminants from'the A series of 
wells. The B series of wells are located in close proximity to the contaminant isource areas, 
whereas the A series wells are located in areas more distant from the source areas. The more 
dramatic change in concentration over time for the B series wells may be a result of the soil 
vapor extraction system arresting fiirther contaminant transfer to the groundwater, along with the 
limited distance of flow paths between the upgradient extent of contamination'and the B series 
wells, resulting in a shorter time, relafive to the A wells, of the occurrence of the initial phase of 
contaminant removal via extraction wells. See O'Steen, 1998, for more discussion of the initial 
phase of contaminant removal via a pump and treat system. 

In late 2004, injection of a carbon source (sodium lactate solution) designed to enhance reductive 
dechlorination of chlorinated organic compounds began at the Medley Farm site. This remedial 
strategy was attempted in order to enhance removal of contaminants from the groundwater. 
EPA, DHEC, and the PRPs agreed that the pump and treat groundwater remedial action appeared 
to be at or approaching a point at which fijrther reductions of contaminant concentrations or 
contaminant mass would be inefficient. From late 2004 until the present, there have been five 
lactate injection events of varying intensities. 

Conceptually, the cessation of groundwater removal via pumping and the periodic introduction 
of solutions into the recovery wells raised the water levels at the recovery wells and changed the 
patterns of groundwater flow across most or all of the area of groundwater contamination. The 
injection of the treatment solution also modified the aqueous geochemistry of the subsurface to a 
condition more favorable for reductive dechlorination of the primary contaminants of:concern at 
the Site. The progress of the groundwater remedial action during the lactate injection period is 
the focus of this report. i 

Data Evaluation Procedures i 

Data evaluation was done using several different procedures that are described below. Two 
approaches were primarily used for data presentation. One approach was plotting data in a 
graphical format. Various types of plots were made using Microsoft Excel. In the second 
approach, spatial and temporal contaminant concentration relationships were plotted using the 

(R) ' 

Surfer contouring and mapping program. Some figures were produced that combined both data 



presentation techniques; for example, by showing small-scale x-y graphs for different sample 
locations superimposed on a site base map. Some of the data were also subjected to exploratory 
statistical analysis, in order to be able to more fijlly understand and represent temporal 

(K) 

concentration changes. For this exploratory statistical analysis the Minitab statistical package 
was used. 

Total Chlorinated Ethene Trends 

Plots of total chlorinated ethenes (sum of PCE, TCE, cis 1,2-DCE and vinyl chloride) were 
developed to provide an overview of groundwater contamination over time. Plots were 
constructed for various time periods, both before and after the initiation of lactate injections. The 
expected change in total chlorinated ethenes is one of decreasing total concentrations over time, 
with possibly a more pronounced rate of decrease observed after initiation of the injection of 
lactate solutions. 

i 
I 

Parent-Daughter Molar Ratio Analysis 

The molar concentrations of chlorinated ethene parent compounds (PCE and TCE) relative to the 
molar concentrations of daughter compounds (cis 1,2-DCE and vinyl chloride) were determined 
for key monitoring wells from the period preceding the first lactate injection until the most 
recently available data from January-February 2009. Parent-daughter molar ratios were 
evaluated. Molar concentrations are preferred to concentrations in standard reported units (e.g. 
mg/L) because the stoichiometric calculations require that molar values, not standardized 
concentrations, be used to determine how parent ethene compounds are converted to daughter 
products. For example, consider the reductive dechlorination of trichloroethene reacting with 
toluene. The balanced equation is 

18C//C/3 + I4//2O + C,H,CH, => 1 SCHjCf + ICO^ +18/ /" +18C/" , 

where 18 moles of trichloroethene produce 18 moles of 1,2-dichloroethene in the reaction. The 
molecular weight of trichloroethene is 131.4(131.4 g/mol) whereas the molecular weight of 1,2-
dichloroethene is 96.94 (96.94 g/mol). Thus, if the reaction was expressed in terms of 
micromoles (lam'ol), and then the micromoles (expressed in terms of f^mol/L) were converted to 
|ig/L, approximately 2,365 \xgfL of trichloroethene yields 1745 |ig/L of cis 1,2-DCE in the 
balanced reaction. 

In order to better show how parent to daughter ratios have changed over time, ratios were 
converted to logivalues. This conversion allowed for same-scale spatial plots of ratios over the 
entire monitoring period when the raw molar ratio values ranged over more than four orders of 
magnitude. Parent to daughter temporal trends were also plotted on x-y graphs, which were then 
superimposed on a site base map figure to show how ratios have changed at key monitoring 
wells. 
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Concentration Rebound Plots 

These plots show the concentrations of each of the four chlorinated ethenes over time, plotted 
along with lactate injection volumes over time. Results were plotted for each of the injection 
points. These plots were created to show how concentrations in the immediate vicinity of each 
injection point have responded to attempts to change the subsurface geochemistry to enhance 
reductive dechlorination. 

Dissolved Oxygen Plots and Graph andpH Evaluation 

Field measurements of dissolved oxygen made during the period of lactate injection were 
evaluated. The EPA guidance document Technical Protocol for Evaluating Natural Attenuation 
of Chlorinated Solvents in Ground Water (EPA, 1998), establishes three ranges of dissolved 
oxygen concentrations associated with three different levels of geochemical favorability for 
reductive dechlorination of chlorinated ethenes. According to Table 2.3 in that document, if the 
dissolved oxygen concentration in the most contaminated zone is less than 0.5 mg/L, anaerobic 
biodegradation is tolerated. Dissolved oxygen suppresses the reductive pathway at higher 
concentrations. Section 2.3.2.2 of the Technical Protocol states "Anaerobic bacteria generally 
cannot fiinction at dissolved oxygen concentrations greater than about 0.5 mg/L." Table 2.3 
indicates that at a dissolved oxygen concentration of greater than 5 mg/L in the most 
contarninated zone, anaerobic biodegradation does not occur. Dissolved oxygen was therefore 
evaluated as an indicator of changing geochemical conditions more favorable for reductive 
dechlorination. Additionally, the groundwater pH is a factor in the environmental suitability for 
dechlorinating bacteria. Therefore, the pH over time was also considered in this analysis. 

Data Evaluation Results i 
1 
I 

Total Chlorinated Ethene Trends 
i 

Figure 3 shows total chlorinated ethene concentrations for three pre-injection and three post-
injection monitoring events. Data points used to produce the contour maps are shown for each 
sample period. Note that the wjells that were sampled were not identical for each sampling event. 
The difference in sample locations has some influence on the contouring of concentrations 
because of the kriging geostatistical analysis used. However, Figure 3 does reasonably show the 
generalized trends in total chlorinated ethenes. 

I : 
I _ y • 

The first sampling event from November 2000 shows the highest total chlorinated ethene 
concentrations were much higher for that monitoring period, relative to all subsequent 
monitoring periods. The February 2006 data shows the lowest concentrations, with no data point 
reaching the 0.2 mg/L total concentration used as the minimum plotted value on the maps. 
Results from the last monitoring event in January 2009 show that at DP-2-1, the concentrations 
have incjeased substantially, relative to the previous sampling event in September 2007. The 
September 2007 and January 2009 results suggest there has been only a minimal improvement in 



the total chlorinated ethene concentrations, relative to the December 2001 and September 2004 
periods prior to the first lactate injection. 

While the Figure 3 plots generalize overall chlorinated ethene trends through a spatial 
representation, they do not readily show the chlorinated ethene trends from a statistical 
population sense. For this reason, a boxplot analysis was done to provide more insight into the 
trends in chlorinated ethene concentrations over time. 

The boxplot is a convenient visual way to represent sample population statistics. Figure 4 is a 
series of boxplots showing the statistical distribution of total chlorinated ethene results from the 
six monitoring periods shown on Figure 3, as well as illustrating the fundamentals of a boxplot. 
Figure 4 does not show any Minitab-identified statistical outliers, in order to improve the 
graphical representation of the median, mean, the confidence interval on the median, and the 75"' 
percentile values. These are the more critical statistical measures for comparative analysis of the 
six data sets and omission of potential outliers in the figure has no bearing on the statistical 
measures that are shown. Figure 4 also shows the periods of lactate injection, and the relative 
volumetric magnitude of each injection. 

Figure 4 shows that following the initial three injections, the total chlorinated ethene 
concentration measured in the wells shown on Figure 3 for the February 2006 monitoring event 
was much lower than for earlier monitoring periods in terms of the mean, median, and 75' 
percentile value (75% of observations are less than that value). This comparison suggests that 
the repeated lactate injections over a period of slightly more than one year had a pronounced 
effect on the dissolved chlorinated ethene concentrations in the groundwater. 

The September 2007 boxplot shows that some sample population statistics were closer to those 
for December 2001 and September 2004 than to the February 2006 statistics. However, the 
mean, median and 75' percentile values were all lower for September 2007 compared to any 
period prior to the first lactate injection. The increase in total chlorinated ethenes between 
February 2006 and September 2007 probably reflects the minimal additional lactate application 
during that period, but more importantly, indicates that some contaminant mass that was 
unaffected by the lactate injections had managed to migrate into the zones of active groundwater 
flow that are intersected by the monitoring wells and former extraction wells. The source of this 
contaminant mass could be contaminated groundwater recharge, inflow of contaminated 
groundwater from upgradient areas, or back-difflision of contaminated groundwater from aquifer 
matrix or low permeability zones that were not reached by the lactate solution. 

The January 2009 results suggest that the most recent lactate injection from August 2008 had a 
limited effect on the groundwater contamination, if evaluated in terms of total chlorinated ethene 
concentrations. There are a number of possible reasons for this, including a lag time between 
lactate injection and the concentration response, or the establishment of a generally "stable" 
geochemical environment by September 2007, whereby the maximum potential for geochemical 
optimization had already been reached. Most importantly, comparison of the total chlorinated 
ethene concentrations from different time periods does not consider potentially significant 
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changes in the proportions of the different chlorinated ethenes present. Note also that because 
some of the monitoring points differ between various sample events, there is some inherent error 
or bias to this comparative analysis. Overall, however. Figures 3 and 4 present a valid overview 
of the beneficial changes in groundwater quality that have occurred in response to lactate 
injection. 

Parent-Daughter Molar Ratio Analysis 

Parent-daughter molar ratios indicate how more chlorinated compounds (PCE and TCE) are 
changing to less chlorinated compounds (cis 1,2-DCE and vinyl chloride) in response to lactate 
injections. Although many figures showing the spatial distribution of parent-daughter ratios 
were generated, six plots (three from pre-injection sampling events and three from sampling 
during the injection period) were used to illustrate how the molar ratios have changed over time. 

Figure 5 shows the six molar ratio plots. All results are shown on a log scale, which allows for 
presentation of ratios that span multiple orders of magnitude. This approach was used so that a 
visual comparative analysis for the pre-injection and injection period results could be done on the 
same page. 

The November 2000, December 2001, and September 2004 results show that molar ratios are all 
greater than 1, indicating that PCE and TCE concentrations exceeded cis 1,2-DCE and vinyl 
chloride concentrations. Vinyl chloride data were not reported for either November 2000 or 
December 2001, which may positively bias the results. However, for the September 2004 data, 
all cis 1,2-DCE concentrations equaled or exceeded the vinyl chloride concentrations, and for 27 
of 28 September 2004 results, vinyl chloride was not detected. Therefore, it is reasonable to ' 
conclude that the November 2000 and December 2001 representations are valid. 

In contrast, data from February 2006, September 2007 and January 2009 show multiple areas 
where the log molar ratio is a negative value, indicating that cis 1,2-DCE+vinyl chloride exceeds 
PCE+TCE. Note that these negative log ratios show considerable spatial and temporal 
variability over much of the area of deep saprolite and bedrock groundwater contamination. The 
discrepancy is particularly noteworthy for the September 2007 results, where a low ratio of 
approximately 0.007 at DP-3-2 is observed roughly 100 feet distant from a ratio of 5.89 at BW-2. 
Such differences suggest the presence of spatially and/or temporally localized geochemical 
environments supporting or inhibiting reductive dechlorination processes. At some areas, there 
have been dramatic changes in the molar concentration ratios over time during the period of 
lactate injections. The changes are indicated on a broad scale by Figure 5. 

A figure (not included) was prepared from the Figure 5 injection period data to evaluate if the 
total chlorinated solvent concentration was likely to be correlated with molar ratios. No 
relationship between the total chlorinated ethene concentration and log molar ratio was indicated 
for any of the three periods. 



A second analysis of the lactate injection period data compared the molar concentration ratios to 
the proximity of a monitoring well to the approximate center of the contaminant source area 
(considered to be the north-central part of source area 3 as it is shown on Figure 2). No obvious 
relationship was seen between these variables. These results imply that other factors such as 
spatially variable hydraulic properties, geochemical factors such as dissolved oxygen 
concentration, and the presence of secondary source areas (e.g. back-diffusion from the aquifer 
matrix) have a more prominent role in the spatial variability in molar concentration ratios. 

Figure 6 shows the log molar concentration ratios plotted for each of the injection-period sample 
events shown on Figure 5 and includes the log molar concentration ratios for an additional 
sample event from February 2005, shortly after lactate injection began. Figure 6 is a more 
explanatory means of presenting the temporal changes in log concentration ratios during the 
lactate injection period. 

For the February 2005 sample event, the log concentration ratios are mostly negative values 
(more cis 1,2-DCE+vinyl chloride than PCE+TCE), as indicated by the mean and median log 
ratios. There are several points where the log ratios are about an order of magnitude or greater. 

During the February 2006 event, which followed the third lactate injection by about two months, 
there were still several monitoring locations where the ratio of PCE+TCE to cis 1,2-DCE+vinyl 
chloride was about an order of magnitude or greater. This pattern suggests that the repeated 
lactate injections were not sufficient to overcome conditions inhibiting reductive dechlorination. 
For these wells, reductions in total chlorinated ethenes compared to pre-injection periods, 
combined with little change in molar concentration ratios between pre-injection periods and 
February 2006, may indicate contaminant concentration reduction mostly through dilution of 
groundwater by the introduced lactate solufions. A reduction in total chlorinated ethenes 
occurring with some relatively modest reduction in the molar concentration ratio would likely be 
observed for a pre-treatment condition where there was little production of daughter products 
because of more oxic conditions or some other factor that inhibited but did not fully suppress 
reductive dechlorination. Such an area would probably be more resistant to a change in the 
molar concentration ratio than another area where the pre-treatment molar concentration ratios 
were closer to a value of 1. Regardless of the persistent positive molar concentration ratios in a 
few locations, for February 2006, the mean and median ratios of PCE + TCE to cis 1,2-DCE + 
vinyl chloride were both negative values, and had decreased relative to the mean and median 
values for February 2005, indicating a general condition where groundwater geochemistry was 
becoming more conducive to reductive dechlorination. 

Figure 6 results from September 2007 aiid January 2009 show a slightly higher average ratio of 
PCE+TCE to cis 1,2-DCE and vinyl chloride relafive to the February 2006 values. However, the 
range in ratios appears to be smaller for each successive sampling event. Such a condition is 
consistent with a spreading of the lactate solution, or spreading of the altered geochemical 
conditions resuldng from the lactate injection. The presence of several areas of positive molar 
concentration ratios after repeated lactate injections probably reflects the inability of the 
geochemical modifications via lactate injection to overcome preexisting geochemical conditions 
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that were unfavorable for reductive dechlorination, combined with the inability bf the lactate 
applications to overcome any addition of relatively untreated contamination from residual 
sources such as recharge or back-diffusion out of the aquifer matrix. , 

Figures 7, 8, and 9 were prepared to evaluate the relationship between the location of monitoring 
points, injection points, and the ratio of PCE+TCE to cis 1,2-DCE+vinyl chloride. It was 
hypothesized that the injection points would generally show lower ratios of PCE+TCE to cis 1,2-
DCE and vinyl chloride, at least initially, as the lactate solution would be present in the highest 
concentration at the injection points. Figure 7 appears to show such a condition, where log ratios 
for all of the injecfion wells monitored in February 2006 were negafive values, while 6 of 16 
monitoring wells had positive log rafios. Figure 8 shows that for September 2007, there are still 
more monitoring wells than injection wells with positive log ratios; however, there does not 
appear to be a relationship between log ratio and well status. The September 2007 data were 
collected after a one-year period since the previous (and relatively small-scale) lactate injection. 
The January 2009 log ratios are shown on Figure 9. Figure 9 again indicates that the injection 
wells generally have a lower rafio of PCE+TCE to cis 1,2-DCE+vinyl chloride. This condition 
implies that although there is some overlap between injection well and monitoring well ratios, 
the rafio of PCE+TCE to cis 1,2-DCE+vinyl chloride is predictably generally lower at injection 
points compared to monitoring wells. 

Figure 10 shows pre-injection period and lactate injection period molar rafio trends for various 
monitoring and injecfion wells at different distances relative to the contaminant source areas. 
Figure 10 shows that PCE+TCE to cis 1,2-DCE+vinyl chloride concentration ratios were very 
high and quite temporally and spafially variable in the period before lactate injection began. The 
results from the lactate injection period show much less spatial and temporal variability. These 
trends support the conclusion that lactate injecfion has resulted in a more widespread area where 
geochemical conditions are conducive to reductive dechlorinafion. Also, the large near-source 
well decreases in ratios from the treatment period, relafive to the pretreatment period, are an 
indication of the efficiency of the lactate treatment, although the data also indicate the PCE+TCE 
to cis 1,2-DCE+vinyl chloride molar ratios had already decreased substantially before lactate 
injecfion began. 

Concentration Rebound Analysis 

An important question conceming the treatment of groundwater to enhance reductive 
dechlorination is whether or not such treatment creates long-lasting improvements in the 
geochemical environment and chlorinated solvent concentrafions. Evaluation of the total 
chlorinated ethene trends indicated there are residual contaminant sources that have caused 
rebound of contaminant concentrations at some wells during the lactate injection period. To 
more thoroughly evaluate the long-term effectiveness of reducfive dechlorination, concentration 
rebound plots were created. These concentration rebound plots show the dates and volumes of 
lactate solution injected at each well and the concentrations of PCE, TCE, cis 1,2-DCE, and 
vinyl chloride over dme at each injection well. These data representations provide some of the 



most informative measures of the efficacy of the reductive dechlorination program, and 
therefore, the plots are evaluated in detail. 

Ideally, the introduction of lactate solution should cause the concentrafions of the more 
chlorinated solvents to decrease, should produce transient increases in the concentrations of less 
chlorinated solvents, and should not be followed by increases in concentrations of the rnore 
chlorinated solvents. Deviafions to this conceptual process may indicate movement of additional 
parent compound contaminant mass out of untreated areas (shallower ground water; low 
permeability zones; aquifer matrix; upgradient areas) or movement of contaminants or lactate out 
of upgradient treatment areas. 

Figure 11 was produced to show concentration rebound plots at injection wells in closer 
proximity to the contaminant source areas. Figure 12 shows concentration rebound plots at 
injection wells more distant from the source areas. A discussion of the rebound plots for each 
injection well follows. 

Injection Wells near Source Areas (reference Figure 11) 

DP-3-1 DP-3-1 shows large drops in the concentrafions of both PCE and TCE after the initial 
injection, with a sharp increase in the cis 1,2-DCE concentration. The second sample 
after the initial lactate injection showed increases in both PCE and TCE relafive to 
results from the first post-injecfion monitoring event, although pre-injection 
concentrations were not reached. The cis 1,2-DCE concentration continued to 
increase, and vinyl chloride also increased. The second monitoring event after the 
initial lactate injection probably indicates that untreated PCE and TCE mass was 
being reintroduced into the active groundwater flow system more rapidly than either 
advective transport or continued reductive dechlorination could completely remove it, 
although reducfive dechlorination continued to result in increasing concentrafions of 
cis 1,2-DCE and vinyl chloride. 

Later sample results showed decreases in all four compounds, with PCE and TCE 
becoming inconsequential after three additional, large-volurne lactate injections. 
•After the second lactate injecfion in June 2005, the concentrafions of cis 1,2-DCE and 
vinyl chloride became comparable, and have remained so throughout all subsequent 
monitoring events. The 2009 sample from DP-3-1 showed that all four chlorinated 
solvents had decreased to very low concentrafions. In that sample, vinyl chloride was 
present at the highest concentration, and slightly exceeded its primary drinking water 
standard (0.0029 mg/L versus a 0.002 mg/L standard). No rebound in either PCE or 
TCE was noted between the fourth injection in August 2006 and the subsequent 
groundwater sample collected more than one year later. The repeated lactate 
injections at this well have apparently very effectively increased reductive 
dechlorination and caused large decreases in contaminant concentrafions. 
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B-4 At well B-4, the first lactate injection inifially caused a large increase in the cis 1,2-
DCE concentration and concomitant decreases in the concentrations of both PCE and 
TCE. By the time of the second sampling following lactate injection, vinyl chloride 
had become the contaminant with the highest concentrafion, and total ethene 
concentrations were much lower than in previous samples. 

The last B-4 injection occurred in December 2005. A subsequent sampling event in 
early 2006 showed some increase in the concentration of cis 1,2-DCE; however, total 
contaminant concentrations at that time were inconsequential. 

The next sampling event in September 2007 showed a dramatic increase in the vinyl 
chloride concentration, and some increase in both cis 1,2-DCE and TCE, relative to 
the previous sample event. The vinyl chloride increase is interpreted as reflective of 
movement of chlorinated solvents downgradient of DP-3-1, with ongoing reducfive 
dechlorinafion of cis 1,2-DCE between the two wells producing a higher vinyl 
chloride to cis 1,2-DCE ratio at B-4, away from the DP-3-1 injecfion point. The 
increase in the TCE concentration from 2006 to 2007 was small; it may reflect a 
slight rebound condition, with some TCE mass entering the active groundwater flow 
system in the vicinity of B-4 and not being completely converted to less chlorinated 
compounds by the fime it reached the well location. 

The last sample from early 2009 showed virtually no contamination. The 2009 
sample suggests that groundwater contamination in this area has been effectively 
treated by the lactate injections. 

B-3 At well B-3, September 2004 pre-injecfion contamination was primarily TCE, with a 
lower concentration of PCE and inconsequential cis 1,2-DCE. Three lactate 
injections occurred before the next groundwater sample from early 2006., In that 
sample, PCE and TCE were nondetect, and cis 1,2-DCE and vinyl chloride were i 
present in inconsequential concentrations. 

The following sample from late 2006 showed large increases in concentrations of 
TCE, cis 1,2-DCE, and vinyl chloride; although the daughter products cis 1,2-DCE 
and vinyl chloride equaled or exceeded the TCE concentration, the rising TCE 
concentration indicated introduction of TCE contaminant mass, probably from some 
area of untreated or partially treated groundwater upgradient of the well. The 
subsequent B-3 sample from September 2007 showed confinued notable increases in 
the cis 1,2-DCE and vinyl chloride concentrations, but a decrease in the TCE 
concentration, relative to the November 2006 sample. 

Although there are several possible causes for the 2006 to September 2007 
concentration trends observed at well B-3, a likely scenario is that (a) the November 
2006 increase in parent compounds represented a largely untreated or partially treated 
volume of groundwater pushed out ahead of the bulk of the groundwater being driven 
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downgradient of well DP-3-1 due to the large-volume injecfions at that well, and (b) 
by September 2007, that TCE and PCE contamination was beginning to be displaced 
or dechlorinated, while the cis 1,2-DCE and vinyl chloride concentrafions at B-3 were 
sfill increasing in response to either the arrival of more thoroughly treated 
groundwater from the vicinity of DP-3-1 or from reductive dechlorination caused by 
lactate solution introduced at B-3, which by September 2007 had more effectively 
altered the groundwater chemistry downgradient of DP-3-1. 

The last B-3 sample from January 2009 showed that vinyl chloride concentrations had 
surpassed cis 1,2-DCE as the principal chlorinated ethene and that TCE and PCE 
were effecfively removed from this area. Although long-term trends cannot be 
completely assessed based on the January 2009 data, it appears that lactate injection 
efforts, either at B-3 or upgradient of the well, have produced an environment 
favorable to reductive dechlorination, which has resulted in removal of the parent 
compounds. 

B-2 At well B-2, September 2004 pre-injection contamination was primarily TCE with 
subordinate PCE. By early 2006 the primary chlorinated ethene contaminants at B-2 
were cis 1,2-DCE and vinyl chloride, with the transifion apparently caused by 
enhanced reductive dechlorination as a result of three injecfions of lactate from late 
2004 until December 2005. However, the next B-2 sample from November 2006 
showed a large increase in the TCE concentrafion, along with some increase in the 
PCE and cis 1,2-DCE concentration, with a decrease in the vinyl chloride. The 
subsequent B-2 sample from September 2007 showed an even higher concentration of 
TCE, some increase in both the PCE and cis 1,2-DCE concentrations, and a lower 
vinyl chloride concentrafion. 

The trends in concentrations at B-2 from the second injection period sample in late 
2006 through the September 2007 sample are interpreted to be indicative of a process 
Isimilar to that described for the same monitoring period at B-3, although the B-2 
trends are more pronounced and show both a lower and more delayed response of 
daughter product concentrafions to upgradient injections. One possibility is that an 
area of particularly contaminated groundwater between well B-2 and upgradient well 
DP-3-1 and/or well DP-3-2 was, at the time of the inifiafion of lactate injection, 
present in a stagnation zone. A stagnafion zone is caused by competifive stresses on 
an aquifer that create a very low hydraulic gradient, such as is observed in an area 
between nearby pumping wells. When pumping stopped and lactate injecfion began, 
any such stagnation zone contamination would have been mobilized, and it probably 
reached the vicinity of B-2 before most of the treated groundwater from upgradient 
injection points arrived, but after most of the lactate solution injected at B-2 had 
already been used up or moved downgradient. 

In response to the large TCE increases at B-2, a large-volume lactate injection 
occurred there in August 2008. The B-2 sample from early 2009 showed a 
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precipitous drop in TCE, a decrease in PCE, a notable rise in vinyl chloride, and 
modest increase in cis 1,2-DCE at B-2, relafive to the last pre-injection sample from 
September 2007. The concentrafion changes at B-2 suggest that the introducfion of 
more lactate effecfively caused dechlorination of the TCE and PCE present in the 
September 2007 sample. However, it is unknown the degree to which the September 
2007 contamination at B-2 was removed by displacement of water from upgradient, 
reductive dechlorination caused by earlier, large-volume lactate injecfions at wells 
DP-3-1 and DP-3-2, or by the B-2 large volume lactate injecfion in August 2008. 
More data are needed from this well to understand if the early 2009 chlorinated 
ethene concentrations are representative of long-term conditions or if further changes 
in concentrations will occur. 

B-1 After the first lactate injecfion at well B-1, the concentrafions of PCE and TCE 
sharply decreased and the concentrations of vinyl chloride and especially cis 1,2-DCE 
increased. This dramatic change in relative concentrations of chlorinated ethenes 
occurred by December 2004, indicating a fast response of the groundwater 
geochemistry to the lactate injection. 

Following the inifial post-injection sample from December 2004, a sample obtained 
in February 2005 showed nondetect concentrations of PCE and TCE, a slightly lower 
concentration of cis 1 ,2-DCE, and a higher concentration of vinyl chloride, compared 
to the December 2004 sample. These results indicate conditions that favored further 
reductive dechlorination beyond cis 1,2-DCE at this location. Reductive 
dechlorinafion is sometimes observed to stall at cis 1,2-DCE, resulfing in buildup of 
this daughter product without fiirther dechlorinafion. One causative factor is the 
development of methanogenic conditions under conditions of high lactate 
concentrafions, whereby methanogenic bacteria easily compete with Dehalococcoides 
bacteria (which will completely degrade chlorinated ethenes) for hydrogen, arresting 
reductive dechlorination of cis 1,2-DCE (Kean et al, 2001). Significant vinyl chloride 
production has been observed at many injection wells at Medley Farm, which 
indicates that complete reductive dechlorinafion to non toxic end products is at least 
possible. 

Two subsequent B-1 samples from September 2005 and February 2006 showed 
inconsequential contamination by chlorinated ethenes; however, a sample collected in 
September 2007 showed increases in PCE, TCE, and cis 1,2-DCE, with TCE present 
at the highest concentration. These increases probably are related to the same cause 
for the more dramatic concentration increases observed at well B-2 and well B-3 
beginning in late 2006. Another B-1 lactate injection occurred in August 2008, and 
the subsequent sample from early 2009 indicated that both cis 1,2-DCE and vinyl 
chloride increased over their concentrations from September 2007, while PCE and 
TCE decreased to concentrafions below detection and less than their performance 
standard, respectively. 
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DP-3-2 At DP-3-2, pre-injection concentrations of PCE and TCE were well above their 
fespecfive performance standards. The PCE and TCE decreased to concentrafions 
below their perfomiance standards at the time of the first injection period sample 
collected in February 2006. The decrease followed three large-scale injecfions. 
Surprisingly, no producfion of either cis 1,2-DCE or vinyl chloride was observed. 
There are several possible reasons for this condition, including complete reducfive 
dechlorination or biodegradation to non-chlorinated end products or complete 
flushing of contamination out of the vicinity of DP-3-2 following the repeated large-
volume lactate injections. 

A subsequent sample from September 2007 showed a very high concentration of both 
cis 1,2-DCE and vinyl chloride, which would be expected given the reductive j 
dechlorination patterns observed elsewhere and the pre-injection total chlorinated 
ethene concentrafions reported from DP-3-2 (see Figure 3; the western "bulls eye" of 
contaminafion from November 2000 is centered on DP-3-2). An additional 8672-
gallon lactate injection at DP-3-2 occurred in August 2008. The subsequent sample 
showed declining concentrafions of both cis 1,2-DCE and vinyl chloride relative to 
the September 2007 results. This decrease may have been as much a result of the 
dilutional effects of adding more lactate solufion to this well than to any in-situ 
biodegradafion. The have been no indications of significant PCE or TCE 
concentration rebound at DP-3-2. 

DP-2-1 DP-2-1 was monitored infrequently prior to the inifial lactate injection at other points 
in late 2004. The first DP-2-1 lactate injection was in August 2006, following a July 
2006 sampling event in which 0.16 mg/L of TCE and 0.066 mg/L of PCE were 
detected. A follow-up sample from November 2006 showed decreased 
concentrations of both TCE and PCE (although both sfill exceeded performance 
standards) with limited or no production of daughter products in response to the 
lactate application. A September 2007 DP-2-1 sample showed that PCE and TCE had 
increased over the November 2006 concentrations, indicafing that the initial lactate 
treatment had probably been inadequate. 
A second, large-volume lactate application occurred at DP-2-1 in August 2008. The 
DP-2-1 sample from early 2009 showed some modest increases in cis 1,2-DCE and 
vinyl chloride concentrations, relative to the September 2007 results, indicafing a 
probable response of contamination to the 2008 lactate injection. However, the PCE 
and TCE concentrations had also increased, and more substantially, to levels 
exceeding or greatly exceeding concentrafions seen in July 2006, before the first DP-
2-1 lactate injection occurred. The cause for the PCE and TCE concentration 
increases is unknown, but may be related to water-level increases in the post-pumping 
environment, and some incompletely remediated contaminant source in the source 
areas near or upgradient of DP-2-1. 

The 2009 DP-2-1 sample may have been collected too soon after the August 2008 
lactate treatment to have observed the fijll response of the groundwater chemistry to 
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additional lactate application. However, there is probably a need for fiirther lactate 
injection in this area, considering the dramatic increase in the PCE and TCE 
concentrations between September 2007 and early 2009. 

Injection Wells More Distant from Source Areas 

A-4 Pre-injection concentrations of PCE and TCE were less than their respective 
performance standards. Regardless of this condifion, lactate injecfion occurred at A-4 
in November 2004, June 2005, December 2005, and August 2008. The first lactate 
injecfion produced below detectable concentrafions of PCE and TCE and a 
corresponding increase in the concentration of cis 1,2-DCE by February 2005. The 
cis 1-,2-DCE concentration had sharply increased following the third lactate injection. 
However, between February 2006 and September 2007, the concentration of cis 1,2-
DCE dropped, while the concentrations of PCE and TCE increased to values higher 
than those observed immediately before the first lactate injecfion and for TCE, a 
concentration slighfiy an its performance standard. The fourth lactate injection in 
August 2008 apparently reversed the upward concentration trend for PCE and TCE, 
bringing the concentration of TCE back to a value less than its drinking water 
standard and raising the concentration of cis 1,2-DCE and vinyl chloride. Additional 
lactate injection may be necessary if PCE and TCE rebound to above their 
performance standards, but it is possible that after the last lactate injection, PCE and 
TCE concentrations will remain below the MCLs and vinyl chloride will stabilize at a 
concentrafion less than its performance standard. 

A-7 Pre-injection concentrations of PCE and TCE exceeded their performance standards 
in samples from this well. The well was not sampled between late 2004 and February 
2006, after three lactate injections had occurred. The February 2006 sample 
contained TCE at a concentration of 0.0046 mg/L and no PCE. Subsequent samples 
from September 2007 and February 2009 showed continuing declines in the TCE 
concentration and in total chlorinated ethenes in general. Lactate treatment appears to 
have been effective in this general area. 

A-2 Pre-injection concentrations of PCE and TECE exceeded their respective 
performance standards. An A-2 sample was collected in December 2004, just after 
the initial November 2004 lactate application at the well. The December 2004 sample 
showed a sharp increase in the cis 1,2-DCE concentration, a modest increase in the 
vinyl chloride concentration, and sharp decreases to below performance standards for 
PCE and TCE, demonstrating a rapid transition to a more reducing environment after 
the lactate applicafion. Subsequent monitoring events initially showed concentration 
decreases of all chlorinated ethenes; however, a sample from November 2006, 
following a fourth lactate injection, showed increases to above performance standards 
for TCE. A September 2007 sample showed similar results as the November 2006 
sample. A fifth lactate injection occurred at A-2 in August 2008. The subsequent 
early 2009 sample contained mostly vinyl chloride, at a concentration above its 
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performance standard. It is unknown if concentrations of TCE will remain below 
performance standards or rebound as occurred between February and November 
2006. 

A-3 Prior to the initial November 2004 lactate injection at A-3, concentrafions of PCE and 
TCE exceeded their respective performance standards. A-3 was next sampled in 
February 2006, after three lactate injecfions. At that time, TCE was still the 
predominant chlorinated ethene present, but its concentration was less than the 
performance standard, and almost an order of magnitude less than its concentration in 
September 2004. A-3 was resampled in November 2006, after a fourth lactate 
injecfion in August 2006. The November 2006 sample contained concentrations of 
PCE and TCE that approximated the pre-injection concentrations, and contained cis 
1,2-DCE at a concentration greater than anything previously observed. 

The cause for the increased November 2006 A-3 concentrafions is unclear. One 
possible scenario is that when lactate injections began, an area of relatively high 
contaminant concentrations was trapped in a stagnation zone between wells A-2 and 
A-3 and eventually managed to migrate to the vicinity of A-3 after pumping stopped. 
However, post-pumping lactate injection rates at the two wells may not support such 
a scenario. A September 2007 sample from A-3 contained even higher 
concentrations of PCE and TCE that exceeded the September 2004 pre-injection 
concentrations. A fifth lactate injection occurred in August 2008. The following 
February 2009 sample had a higher TCE concentration than the September 2007 
sample, although the PCE concentration had decreased somewhat relative to the 
September 2007 result. Reductive dechlorination initially appeared to be effective in 
this area, but later sample results indicate that reductive dechlorination has been 
ineffective here. This condition appears to be localized, since the nearest well, A-2, 
shows an entirely different time versus concentration picture for chlorinated ethenes, 
despite having initially higher PCE and TCE concentrations than at A-3 and lower 
volumes of lactate solution applied (Figure 12). 

A-5 Well A-5 had concentrations of both PCE and TCE above their performance 
standards before the inifial November 2004 injection event. Contaminafion at A-5 
ishowed substantial changes between the pre-injection September 2004 sample and the 
subsequent December 2004 sample. Both PCE and TCE concentrations decreased 
below their performance standards, and the cis 1,2-DCE concentration increased. 
Contaminant concentrations remained very low or were nondetect in samples from 
September 2005 and February 2006. However, despite an additional application of 
lactate at this well in August 2006, the concentration of both PCE and TCE climbed 
to above their pre-injecfion concentrations in a sample from September 2007. A final 
larger-volume lactate injection in August 2008 appears to have produced some 
positive response in the A-5 sample from early 2009, because vinyl chloride and cis 
1,2-DCE concentrafions increased from September 2007 to 2009, while PCE, and 
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TCE, although still both above their performance standards, decreased from 
September 2007 to February 2009. 

The pattern at well A-5 is somewhat similar to that seen at A-3, except that for A-5, a 
larger data set from the 2004-2006 period attests to removal of PCE and TCE through 
reductive dechlorination rather than potentially through dilution or plume 
displacement, and at A-3, the reductive dechlorinafion process seems to be ineffective 
considering the most recent data, whereas reductive dechlorination may still be an 
effective process at A-5. It is probable that at both wells, the increases in PCE and 
TCE observed in samples following multiple lactate injecfions are a result of 
contamination in either stagnation zones between pumping wells or contaminafion in 
lower hydraulic conductivity zones not as effecfively treated by lactate injection 
migrafing into the vicinity of those wells. The stagnation zone scenario appears to be 
more likely the principal factor responsible for the increased concentrations of PCE 
and TCE at A-3 and A-5. Migration of previously slowly moving or immobilized 
contamination out of stagnation zones is an expected outcome of conditions where 
more or less confinuous recovery well pumping is stopped. 

A-6 Pre-injecfion concentrations of PCE and TCE at well A-6 exceeded their performance 
standards. Both PCE and TCE showed dramatic concentration decreases from 
September 2004 to the next sample obtained in early 2006, after three lactate 
applications at the well. The cis 1,2-DCE concentration increased from September 
2004 to February 2006. Since that February 2006 sample, cis 1,2-DCE 
concentrations have continued to increase, and vinyl chloride concentrations have 
also notably increased, while both PCE and TCE concentrations have remained below 
performance standards. Lactate injection appears to have fiincfioned very effectively 
at this location. 

Dissolved Oxygen Plots and Graph andpH Evaluation 

As noted above, the efficacy of reductive dechlorinafion is related to the concentration of 
dissolved oxygen in the groundwater. Lactate injection is intended to introduce biodegradable 
organic matter into the subsurface. The available dissolved oxygen should be utilized in 
oxidafion of the organic matter, resulting in a more reducing environment that is conducive to 
reductive dechlorination, and enhanced growth of bacteria capable of degrading the chlorinated 
ethenes. The lactate application must first create the anaerobic environments capable of 
supporting dechlorinating bacteria, then lactate must be present in sufficient concentrations to 
sustain reductive dechlorination until there is sufficient depletion of the more chlorinated 
compounds, such as PCE and TCE. At the Medley Farm site, an oxygen scavenging compound 
was proposed to assist in the removal of dissolved oxygen from the aquifer (RMT, 2004). This 
oxygen scavenging would optimize the utilization of lactate or compounds derived from the 
lactate in microbially-mediated reacfions with chlorinated solvents. 
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In order to evaluate the geochemical environmental favorability for reductive dechlorination, a 
series of maps was produced showing field-measured dissolved oxygen concentrations over time 
in bedrock or lower saprolite monitoring locations. Conceptually, the addition of lactate at the 
various introduction points should produce an increasingly favorable environment for reductive 
dechlorination. Figure 13 shows map views of the degree of favorability, based on dissolved 
oxygen concentrations. 

There is an order of magnitude range in the points identified on Figure 13 as being locations of 
marginal reductive dechlorination, based on the dissolved oxygen concentration. Therefore, 
Figure 13 was used in conjunction with Figure 11 and Figure 12 in an attempt to understand 
temporal trends in the concentrafions of chlorinated ethenes. Additionally, the groundwater pH 
influences the reductive dechlorination process. According to EPA's Technical Protocol for 
Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water (EPA, 1998), a 
groundwater pH of less than 5 or greater than 9 is outside the optimal range for reductive 
dechlorination. Other studies have found that the optimal range for reductive dechlorination is a 
pH of between 6.8 and 7.8 (Robinson et al, 2009). Furthermore, reductive dechlorination 
produces hydrogen ions, depressing the pH and perhaps limiting the efficacy of reductive 
dechlorination by inhibiting the activity of dechlorinating microorganisms (Robinson et al, 
2009). Therefore, the pH of groundwater was also evaluated to determine if there was any 
potential for pH control on reductive dechlorination efficacy. 

Figure 13 shows the maps of the favorability of the groundwater environment for reductive 
dechlorination based upon field-measured dissolved oxygen and groundwater pH. These figures 
use the broader range of pH cited in the EPA guidance as indicators of a favorable environment 
for reductive dechlorination. As such, there are few samples where the pH falls outside the 
favorable range, and Figure 13 is largely a representation of the dissolved oxygen favorability at 
various locations and times. Broadly, Figure 13 shows some improvement in the favorability of 
the subsurface for reductive dechlorination for later periods, versus earlier periods. The first 
period shown fi"om December 2004 is the monitoring event immediately following the initial 
lactate injection, and none of the sample points show a favorable environment for reductive 
dechlorination. This observation is not fiilly supported by the monitoring data, which show some 
notable declines in concentrations of PCE and TCE and notable increases in cis 1,2-DCE for 
samples collected shortly after the initial lactate application, indicating accelerated or initiated 
reductive dechlorination in response to the lactate injection. Later dissolved oxygen results do 
indicate a trend toward conditions more conductive to reductive dechlorination. This is not only 
shown broadly by Figure 13, but is also shown on Figure 14, which more informatively plots the 
temporal changes in dissolved oxygen concentrations over time. Figure 14 shows that for the 
more recent sampling events, data points that plot within the marginal to unfavorable range are 
generally clustered at the lower end of the range (note the median dissolved oxygen), compared 
to earlier results where the average dissolved oxygen was greater. 

The dissolved oxygen and groundwater pH at individual wells may explain why reductive 
dechlorination is apparently very effective at some locations and is less effective at other 
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monitoring points. Figure 15 shows individual plots of the dissolved oxygen, pH, PCE, TCE, 
cis 1,2-DCE and vinyl chloride for four monitoring wells. Each well shown is discussed below. 

Well B-3 initially had concentrafions of PCE and TCE above performance standards, PCE and 
TCE concentrations declined then rebounded, and finally dropped again. Later results saw 
significant increases in the concentrations of both cis 1,2-DCE and vinyl chloride. The pH 
increased between the first (pre-injection) sample and later sample events, and all of the pH 
values measured during the injection period were within the optimal range for reductive 
dechlorination. The dissolved oxygen concentration was very high prior to the first lactate 
injection. The next dissolved oxygen concentration was still well above the favorable range for 
reductive dechlorination; however, there was an already increasing concentration of both cis 1,2-
DCE and vinyl chloride, and conditions were becoming more favorable for reductive 
dechlorination. The last two dissolved oxygen concentrations were both within the favorable 
range for reductive dechlorination, and the concentrations of chlorinated ethenes reflect the more 
favorable geochemical environment, with decreasing concentrations of parent compounds and 
increasing concentrations of daughter compounds. 

Before the first lactate injection, well B-2 had a very high dissolved oxygen concentration, and 
both PCE and TCE exceeded their respective performance standards. The pH was 5.89 and 
probably unfavorable for reductive dechlorination. The next dissolved oxygen measurement 
and two pH measurements saw conditions become more favorable for reductive dechlorination. 
Initially, the PCE and TCE concentrations decreased in response to the lactate injection at B-2, 
but later rebounded, even though conditions were becoming more favorable for reductive 
dechlorination. As noted above, it is possible that the B-2 rebound was caused by migration of 
previously immobilized and relatively highly contaminated groundwater into the vicinity of B-2 
as a result of the cessation of pumping in the area. The final dissolved oxygen and pH 
measurements at B-2 were both in the favorable range for reductive dechlorination. In the most 
recent groundwater sample, the PCE and TCE concentrations were nondetect, and cis 1,2-DCE 
and vinyl chloride had increased relative to the previous sample. Well B-2 provides a good 
example of how dissolved oxygen and pH conditions affect removal of PCE and TCE via 
reductive dechlorination. 

Before the first lactate injection, the A-3 pH was 6, the dissolved oxygen concentration was 4.29 
mg/L, PCE and TCE exceeded performance standards, and there was no evidence of significant 
reductive dechlorination. The subsequent pH measurement from February 2006 was above 7, 
but no dissolved oxygen measurement was made. Both PCE and TCE concentrations decreased 
appreciably; however no producfion of cis 1,2-DCE or vinyl chloride was apparent. If the 
chlorinated ethenes were not degraded to completely non-chlorinated end products, this pattern 
suggests that the February 2006 data represented a groundwater sample reflecting dilution of the 
contamination through the repeated lactate injections prior to that sample, with the dissolved 
oxygen concentration probably limiting the reductive dechlorination process. Later samples 
showed that the pH was between 6.11 and 6.61, while dissolved oxygen remained above 1 mg/L. 
Although some production of cis 1,2-DCE and vinyl chloride is apparent, both TCE and PCE 
concentrations increased after February 2006. Well A-3 is an example of a location where the 
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improvement of geochemical conditions for reductive dechlorination has not advanced to the 
point that conditions are very favorable. Meanwhile, an apparent influx of PCE and TCE has 
added more contaminant mass to the vicinity of well A-3, offsetting the improvement in 
geochemical conditions. 

In the September 2004 sample collected shortly before initiation of lactate injection. Well DP-3-
1 had a reported initial pH of 3.1 and a dissolved oxygen concentration of 6.59 mg/L. These 
environmental conditions were very unfavorable for reductive dechlorination. After the first 
large-scale lactate injection, the DP-3-1 groundwater sample from December 2004 had a pH of 
7.3, a dissolved oxygen concentration of 3.16 mg/L, and contained appreciably less PCE and 
TCE and much more cis 1,2-DCE than the pre-treatment sample. The following sample fi^om 
February 2005 had an even higher cis 1,2-DCE concentration and an increasing vinyl chloride 
concentration, and declining dissolved oxygen. The PCE and TCE concentrations had also 
increased from December 2004 to February 2005, indicating some movement of more 
contaminated groundwater into the area of DP-3-1 between sample events. Later samples, 
however, showed that PCE and TCE contamination dissipated at DP-3-1, with varying 
concentrations of cis 1,2-DCE and vinyl chloride. The groundwater pH remained at about 7, 
while with one anomalous exception, the dissolved oxygen dropped to below or slightly above 
the favorable zone for reductive dechlorination (less than 0.5 mg/L). DP-3-1 appears to be an 
example of a well where mulfiple large-scale injections of lactate solution have dramatically 
altered the geochemical environment to a condition very favorable for reductive dechlorination. 

A final question concerns the groundwater pH over time. As noted in the article by Robinson et 
al, groundwater pH will decrease as a result of reaction between chlorinated ethenes and organic 
substrates. This process can result in development of groundwater geochemistry that is 
unfavorable for further reductive dechlorination. A review of the pH conditions over time was 
made, to determine if there were any apparent long-term changes in pH resulting fix)m reductive 
dechlorination. 

Exploratory data analysis was done using the boxplot method of sample populafion 
representation. Figure 16 shows the results of the exploratory analysis. Note that among the 
features shown on the boxplots are the upper and lower 95% confidence limits on the median of 
the sample population. Where the area of a boxplot encompassed by the 95% confidence 
interval on the median overlaps with the 95% confidence interval on the median for another 
sample populafion, there would be no nonparametric statistical test (at the specified probability 
of a type 1 statistical error) that would demonstrate a probable dissimilarity between the two 
averages. Figure 16 shows that with the possible exception of the last two sample populations, 
there is overlap of the 95% confidence intervals for the median pH of all the sample populations. 
In summary, the available data do not suggest a pervasive trend of decreasing sample pH. Figure 
16 does suggest that over time, the groundwater pH has become less variable. 
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Summary and Conclusions 

In late 2004, the groundwater extraction and treatment remedial action at the Medley Farm Site 
was suspended. Enhanced reductive dechlorination was attempted to determine if a change in 
the groundwater remedial strategy was warranted. Since that time, there have been several 
injections of an organic carbon source into the groundwater in an attempt to produce conditions 
more favorable for reductive dechlorination. This report was prepared to evaluate the progress 
of the reductive dechlorination efforts at the Medley Farm Site and to recommend further steps 
to advance the groundwater remedial action to reach the performance objectives for groundwater 
cleanup. 

This report evaluated groundwater monitoring data from deep bedrock or lower saprolite wells. 
These wells were selected for data evaluation because of the spatial distribution of groundwater 
contamination and the amount of monitoring data available for evaluation. 

By the time of the completion of Second Five-Year Review for Medley Farm (July 2004), the 
groundwater contaminants of concem were essentially chlorinated solvents. The most prevalent 
and environmentally significant chlorinated solvent contamination at that time was by PCE, 
TCE, and their degradafion products cis 1,2-DCE and vinyl chloride. This report focuses on 
these chlorinated ethene contaminants in an evaluation of the progress of the groundwater 
remedial action. 

Groundwater remedial action at the Medley Farm Superfund Site began in 1995 with the 
operation of a pump and treat system of 11 recovery wells. Later, three dual-phase wells were 
added that recovered both contaminated groundwater and soil vapor. By the time of the last Five 
Year Review in July 2004, the pump and treat system had reportedly removed 243 pounds of 
volatile organic compounds and over 100 million gallons of groundwater. Predictably, the rate 
of contaminant mass removal decreased dramatically as the recovery well system operated 
through successive years. 

In late 2004, injection of a carbon source (sodium lactate solution) began at the Medley Farm 
Site. The lactate injection was intended to enhance the reductive dechlorination of chlorinated 
organic compounds and the removal of these contaminants from the groundwater. EPA, DHEC, 
and the PRPs agreed that the pump and treat groundwater remedial action appeared to be at or 
approaching a point at which fiirther reductions of contaminant concentrations or contaminant 
mass would be inefficient. From late 2004 until the present, there have been five lactate 
injection events of varying intensities. 

This report used a variety of data evaluation procedures in order to evaluate the progress of the 
remedial action during the enhanced reductive dechlorination period. Included in these 
procedures were evaluations of trends in total chlorinated ethene concentrations, parent-daughter 
molar ratio analyses, evaluation of contaminant concentration rebound following lactate 
injections, and evaluation of how indicators of the geochemical environment have changed in 
response to lactate injections and resting periods between lactate injections. 
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Total chlorinated ethene trends were evaluated to determine how the concentrations of the 
principal contaminants of concem have changed over time both prior to the first lactate injection 
and then after the start of lactate injections. Temporal trends were evaluated using both a series 
of plots of concentrations on a site base map and through exploratory statistical analysis. A 
sampling event from slightly more than one year after the first lactate injection and following a 
total of three lactate injection events showed a dramatically lower concentration of chlorinated 
ethenes relative to the three pre-injection sample events that were evaluated. Later sample 
events during the period of lactate injection showed total chlorinated ethene concentrations that 
were somewhat lower than pre-injection concentrations, but that were higher than the first 
sample event evaluated for the lactate injection period. This analysis demonstrated the overall 
beneficial results from lactate treatment of the groundwater, as well as indicating the presence of 
sources of contaminant mass flux to the dissolved phase that were apparently either not directly 
treated, or were not very effectively addressed by the lactate injection. The evaluation of total 
chlorinated ethenes does not consider potentially significant changes in the proportions of the 
different chlorinated ethenes present. In order to evaluate the development of greater 
concentrations of degradation daughter products versus parent compounds, parent-daughter ratio 
plots were created. 

The parent-daughter plots show an overall trend of increasing cis 1,2-DCE + vinyl chloride 
relative to PCE+TCE as the lactate injections occurred. There was more PCE+TCE than cis 1,2-
DCE+vinyl chloride in all samples evaluated for the pre-injection period. Most wells had a 
PCE+TCE to cis 1,2-DCE+vinyl chloride ratios of less than 1 during the lactate injection period. 
There are areas where even after multiple lactate injections, there was still more PCE+TCE 
versus cis 1,2-DCE+vinyl chloride. This condition is not surprising, as there are undoubtedly 
aquifer volumes where there is a greater resistance to geochemical modification through 
reductive dechlorination. 
Data from the period of lactate injections show a smaller range in parent-daughter concentration 
ratios for each successive sampling event. Such a condition is consistent with a spreading of the 
lactate solution, or spreading of the altered geochemical conditions resulting from the lactate 
injection. Molar concentration ratios have also decreased substantially relative to pre-injection 
conditions, demonstrating the overall positive response of the groundwater chemistry to the 
lactate injections. The presence of several areas of positive molar concentration ratios after 
repeated lactate injections probably reflects the inability of geochemical modifications via lactate 
injection to offset preexisting local geochemical conditions that were especially unfavorable for 
reductive dechlorination, combined with the inability of the lactate applications to overcome any 
addition of relatively untreated contamination from residual sources such as recharge or back-
diffiision out of the aquifer matrix. 

An important question conceming the treatment of groundwater to enhance reductive 
dechlorination is whether or not such treatment creates long-lasting improvements in the 
geochemical environment and chlorinated solvent concentrations. To more thoroughly evaluate 
the long-term effectiveness of reductive dechlorination, concentration rebound plots were 
created. These concentration rebound plots show the dates and volumes of lactate solution 
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injected at each well and the concentrations of PCE, TCE, cis 1,2-DCE, and vinyl chloride over 
time at each injection well. 

The concentration rebound plots indicate effective reductive dechlorination has occurred at some 
injection points, while in localized areas, the reductive dechlorination process has been less 
effective or incomplete, despite repeated applications of lactate. Some of the apparent areas of 
inefficient lactate injection are probably explained by movement of untreated or partially treated 
groundwater out of stagnation zones (zones of inconsequential groundwater flow) present 
between extraction wells before pumping stopped. This cause of contaminant rebound will be 
transient, as a sufficient period of groundwater movement under ambient hydraulic conditions 
will move the previously immobilized dissolved-phase contamination past downgradient wells. 
For other injection wells, the inability of lactate injection to effectively suppress PCE and TCE 
concentrations appears to be a result of some other residual source(s) of PCE and TCE. The 
different responses of injection wells to lactate injections is very localized, reflecting the 
different hydraulic properties around individual injection wells, the presence of stagnation zones 
of various dimensions and contaminant masses within them, the presence of potenfial additional 
sources of residual contaminant mass, lactate injection rates and timing, and other factors. 
Generally, however, the rebound plots show that lactate injection has been successfiil in 
producing conditions favorable for reducing the concentrations of PCE and TCE in the vicinity 
of the injection wells. 

In many biodegradation settings, there is an inability of the microbial population to degrade cis 
1,2-DCE to vinyl chloride. For Medley Farm, the concentration rebound plots show production 
of vinyl chloride at most locations. 

Dissolved oxygen and pH were evaluated to determine how these variables are changing over 
time in response to the lactate injections and to see where environmental conditions were more 
or less favorable for biodegradation of chlorinated ethenes through reductive dechlorination. 
The environmental favorability for reducfive dechlorination has been improving since the first 
lactate injection, with conditions during the last two monitoring events (September 2007 and 
early 2009) being generally much more favorable for reductive dechlorination than conditions 
during the previous sampling events from late 2004 through late 2006. 

A review of dissolved oxygen, pH, and chlorinated ethene data from selected individual 
monitoring wells reveals that environmental conditions (primarily indicated by the dissolved 
oxygen) have a generally strong correlation with the reductive dechlorination of the chlorinated 
ethenes. Where there are exceptions, it appears they are largely explained as a result of influx of 
untreated or marginally treated groundwater into the area of the injection wells. Such addition of 
parent compound mass likely offsets the improving environmental condifions for reductive 
dechlorination. Dissolved oxygen concentrations somewhat above 0.5 mg/L are not necessarily 
associated with the absence of reductive dechlorination. However, a 5 mg/L dissolved oxygen 
concentration as an indicator of unfavorable conditions appears valid. 
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A review of the groundwater pH conditions over time was made, to determine if there were any 
apparent long-term changes in pH resulting from reductive dechlorination. No change in the 
median groundwater pH is apparent. The groundwater pH may be becoming less variable over 
time. 

Reductive dechlorination as a groundwater remediation strategy has generally been an 
improvement over the pump and treat remedial action. At many monitored locations, lactate 
injection appears to either have resulted in attainment of remedial objectives, or has created 
conditions that will likely result in attainment of remedial objectives for groundwater. 

Apparent problems with the reductive dechlorination remedial action have probably mostly been 
due to movement of contaminated groundwater out of stagnation zones after groundwater 
extraction stopped. Such movement of untreated groundwater has caused some rebound in 
concentrations of parent chlorinated solvents or has otherwise slowed groundwater quality 
responses to the lactate injections. This cause of concentration rebound or slow response to 
reductive dechlorination is transient. Additionally, the lactate injection has had to overcome the 
presence of initial geochemical conditions that were generally not conducive to reductive 
dechlorination. This condition has required multiple lactate injections in order to produce 
conditions favorable or somewhat favorable for reductive dechlorination. 

There are undoubtedly some areas where contaminant movement out of the aquifer matrix, 
contaminant desorption or through recharge through incompletely removed contaminant mass 
above the water table has slowed the removal of contaminants by reductive dechlorination. 
These factors contributing to slow remedial progress affect the progress of other groundwater 
remedial actions, such as the groundwater extraction and treatment that was done prior to the 
lactate injections. The notable localized areas that appear to show some ongoing introduction of 
parent compounds to the groundwater are around extraction/injection wells DP-2-1, A-3, and 
probably A-5. These areas will likely require fiirther targeted lactate applications or other 
remedial actions to attain remedial objectives. 

The enhanced reducfive dechlorination has generally produced both cis 1,2-DCE and vinyl 
chloride as degradation products of the chlorinated ethenes PCE and TCE. Reductive 
dechlorination of vinyl chloride is typically a slower process than reductive dechlorination of its 
parent compounds. This relative rate of dechlorination factor can produce an accumulation of 
vinyl chloride in the reducing environment. Such a condifion may be present at a few 
monitoring locations. However, any vinyl chloride that is transported by the groundwater out of 
the zone of reducfive dechlorination is likely to move into a geochemical environment 
characterized by low organic carbon concentrations and an oxidizing environment. Under such 
conditions, vinyl chloride can be rapidly oxidized (Wiedemeier et al, 1996). 
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Figure 1. Welis with IData Considered in this Report 

AA^^?*^^17 -̂A i,A7AA/A3-^^i/mm7}im fkl 

^^^3^}^^7i3-:A7/A:\ .' v ^ . : : :^->^> /;;i| •^m7-7 ' i' 

Contaminant Source Area 

Well Data Evaluated in this Report 

-26 



Figure 2. Source Areas, Recovery Weils and Dual Phase Recovery Weils 
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ĤBSmM-
y a S B i ' ^ ^ ^ x wJt* '̂T'>^ 

^ P ^ « | 
^ ^ ^ ^ K 

^ i, 
?? ; "^"^^^^yisft-y-. '-^^i; . 
' • ^ A 3 S 7 : 3 A r : ^ , 7 A ^ ^ , 

tn 

3 
cr 
(D 

8 

s 
Ul 

1 -o 

i. 
(D 

o 

i 
5" 
o 
- « i 

TJ 
O 

m 
+ 
Fl 

m 
+ 
< 

o 
3[ 
O 
1 51 e 

30-



Figure 6. Temporal Changes in log Ratio of PCE+TCE 
t o d s 1,2-DCE+Vinyl Chloride, Injection Period Data 
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Figure 7. Log Molar Concentration Ratio PCE+TCE to ci* 1.2-OCE+Vinyl Cliloride Injection 
Wel to Monitoring WeU Comparison, Febmaiy 2006 Data 
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Figure 8. Log Molar Concentration Ratio PCE+TCE to da 1.2-OCE«Vinyl 
Chloride Injection Wel to Monitoring Wel Comparison, September 2007 Data 
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Figure 16. Boxplots of Lactate Injection Period pH Sample Populations 
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Item 2 
Tabulated Data, Groundwater Sampling 2004 - 2009 



c:. •iL t . c t_ c 
Table 2 

Summary of Volatile Organic Compounds and Degradation Products in Groundwater 
Medley Farm NPL Site 

A-1 

A-2 

A-2 

A-3 

A-4 

A-4 

A-S 

A-5 

A-6 

A-7 

B-1 

B-1 

B-2 

B-3 

B-4 

B-4 

BW-108 

BW-109 

BW-2 

BW-2 

BW-201 

BW-202 

DP-3-1 

DP-3-1 

DP-3-1 (DU-04401) 

DP-3-2 

MLW-1-1 

MLW-1-1 

NaW-1-2 

9/22/04 

9/22/04 

12/15/04 

9/23/04 

9/23/04 

12/16/04 

9/30/04 

12/20,21/04 

9/23/04 

9/23/04 

9/23/04 

12/16/04 

9/23/04 

9/23/04 

9/23/04 

12/20/04 

9/16/04 

9/21/04 

9/21/04 

12/16/04 

9/14,15/04 

9/21/04 

9/22/04 

12/14/04 

12/14,16/04 

9/30/04 

9/15/04 

12/14/04 

9/15/04 

0.034 

0.065 

<0.002 

0.014 

0.0029 

0.0011 

0.024 

0.0012 M 

0,0089 

0.013 

0.019 

0.0026 M 

0.0067 

0.022 

0.0072 

O.OOI 

0.0057 

<0.001 

0.025 

0.0086 

0.00069 J 

0.0055 

0.12 

0.016 

0.015 

0.087 

O.OOI 

O.OOI 

O.OOI 

0.049 

0.087 

O.002 

O.029 

0.0024 

0.00087 J 

0.058 

0.004 M 

0.022 

0.034 

0.03 

0.0085 M 

0.02 

0.074 

0.028 

0.0014 

0.0065 

O.OOI 

0.035 

0.029 

0,0011 

0.0046 

0.27 

0.046 

0.046 

0,16 

O.OOI 

O.OOI 

O.OOI 

0.0044 

0.0048 

0.16 

0.002 

O.001 

O.OOI 

0.0057 

0.018 M 

0.0016 

0.0022 

O.001 

0.035 M 

O.OOI 

0.0023 

0,0011 

0.035 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

0.025 

0.31 

0.28 

0.0054 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.002 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI M 

O.OOI 

O.OOI 

O.OOI 

O.OOI M 

O.001 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.0025 

O.0025 

O.002 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

0.0023 

0.002 J 

0.0019 

O.OOI 

O.OOI 

0.0034 

0.00058 MJ 

0,0013 

0.0017 

O.OOI 

0.00093 M] 

0.0011 

0.004 

0.0032 

0,0052 

O.OOI 

0.0016 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

0.016 

0.014 

0.013 

0.0074 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

0.019 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

0 ,001 M 

O.OOI 

O.OOI 

O.OOI 

0.003 M 

O.OOI 

O.OOI 

O.OOI 

0.00049 J 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.0025 

O.0025 

O.002 

O.OOI 

O.OOI 

0.0007 J 

O.OOI 

t_; 

RMT, Inc. \ Medley Farm NPL Site 
P.\HyDRO\71I«J\EXCEL\2005\!004.JHlSTSUM.ilj|J.lJ.O«.\'OC) Februan/ 2005 



i l c 
Tabic 2 

Summaiy of Volatile Organic Compounds and Degradation Products in Groundwater 
Medley Farm NPL Site 

MLW-l-2 12/14/04 O.OOI O.OOI O.OOI O.OOI O.001 0.00038 J 

MLW-1-3 9/15/04 O.OOI O.OOI O.OOI O.001 O.001 O.OOI 

MtW-1-3 12/14/04 O.OOI O.OOI O.OOI O.001 O.OOI O.OOI 

Ml.W-1-4 12/14/04 0.001 0.00089 J O.001 O.001 O.OOI O.OOI 

MLW-3-I 9/76/04 0.0049 0.0054 0.001 O.OOI O.OOI O.OOI 

MLW-3-1 12/14/04 0.0019 0.0044 0.0012 O.OOI O.OOI O.OOI 

MLW-3-2 9/16/04 0.0051 0.0056 O.001 O.OOI O.001 O.001 

Ml.W-3-2 12/14/04 0.0013 0.0019 O.OOI O.OOI O.OOI O.OOI 

MLW.3-3 9/15/04 0,0012 0.0019 O.001 O.OOI O.OOI O.OOI 

MLW-3-3 12/14/04 0.0012 0.0015 O.OOI O.OOI O.OOI O.OOI 

MLW-3-4 12/14/04 O.OOI 0,001 O.OOI O.001 O.OOI O.OOI 

MW.2-1 9/17/04 0.014 0.023 0.0042 O.OOI 0.0058 O.001 

MW.2-1 12/20,21/04 0,0067 0,022 0,0018 O.OOI 0.0079 O.OOI 

MW-2-2 9/17/04 0.019 0.04 0.0053 O.OOI 0.0028 O.OOI 

MW.2.2 12/20J1/04 0.0098 0,035 0,0032 O.OOI 0,0026 O.OOI 

MW-3D 9/20/04 0.078 0.13 0.015 O.OOI 0.0048 O.OOI 

MW.3D 12/20/04 0.025 0.083 0.014 O.OOI 0.0033 O.OOI 

MW.4-1 9/20/04 0.036 0.069 0.0037 O.OOI 0.0024 O.OOI 

MW-4-1 12/17/04 0.026 0.06 O.OOI O.OOI 0.002 O.OOI 

MW.4-2 9/20/04 0.12 0.17 0.004 O.001 0.0018 O.OOI 

MW-4-2 12/17/04 0.055 0.091 0.018 O.OOI 0.00081 J O.OOI 

SW-lOl 9/14,15/04 O.OOI O.OOI O.OOI O.OOI O.001 O.OOI 

SW-lOl 12/17/04 O.OOI 0.0005 J O.OOI O.001 O.OOI O.001 

SW.102 9/23/04 O.OOI O.OOI O.OOI O.OOI O.OOI O.OOI 

SW-108 9/21/04 0.0056 0.0059 O.OOI O.00I O.OOI O.OOI 

SW-201 9/21/04 O.OOI O.OOI O.OOI O.OOI O.OOI O.OOI 

SW-202 9/21/04 O.OOI O.OOI O.OOI O.OOI O.OOI O.OOI 

RMT, Inc. \ Medley Farm NPL Site 
^\HVO(lO\712«J\£XCei.v2005\2«M-5H/STSUM.ili(9,IJ.O(.l'OC; February 2005 



Table B-1 
Summary of Groundwater Analytical Results 

February/March 2006 

• 3 3 3 7 / 7 / ^ ; 7 ; A ^ ^ 
, / ^ ; ^ ; PARAMETER^ •••..; . 

Volati le Organics 

Acclonu 

2-Butanom: 

Chlonjfonti 

1,1-Dichlamcthanc 

l,2-Didi1ortX'lhanL> 

1,1 -Dichlon)cthcntT 

fis -l,2-Dicl1I<mx.•lhcnc 

t^ln^i-1,2-i}id1l(ln)ct^l<.11e 

Mc'liiylLTiL' chloride 

1,1,1 -'rrichloniLMliant: 

Tr i thk in icthunc 

1, l,2-Trichl<>itK;lham; 

Tctrachloriiolhom; 

Vinyl chloriilo 

. - i M C L ' ^ " ' ' 
3 ' " ••- -'-..;.. 

-;"> --•* 7'- , . . . ;C,UK:ATIOiNUSAMPiB .DATE .̂ 

• .m/njos. ' 
. • r 7 ^ 7. 
.>^02m/D6 

" • * - • . • • - • • 

• ••.qaai/Wi;'.; 

-
.-
-
-

0.005 

0.007 

0.07 

0.1 

O.OOS 

0.2 

0.005 

O.OW 

0.005 

0.002 

0 3 5 M j 

I M j 

O.OI M i i j 

O.OI M u j 

O . 0 I M u j 

O.OI M u j 

O.OI M u j 

O.U1 M u j 

O.OI M u j 

O.01 M u j 

<0.01 M u j 

<0.01 M u j 

O.OI M u j 

O.OI M u j 

0 . 0 0 5 

0 . 0 0 5 

O.OOI 

O.OOI 

0.0015 

O.OOI 

0.0014 

<().(H)1 

O.OOI 

O.001 

<0:001 

O.0() l 

O.001 

O.001 

O.005 

0 . 0 0 5 

O.OOI 

O.OOI 

0.0019 

O.OOI 

0.0025 

<U.U01 

O.OOI 

<0.001 

0.0034 

O.OOI 

0.00064 J 

0.0014 

0.022 

0.033 

O.OOI 

O.001 

0.00053] 

O.001 

0.0088 

O.OUl 

O.OOI 

O.001 

O.OOI 

O.001 

O.OOI 

0.00063 J 

• " • • , ' ' . . ' i - . ' - J 

-• A - S •.-' . 

0.016 M j 

0.022 M j 

0 , 0 0 1 M u j 

0 . 0 0 1 M u j 

0 . 0 0 1 M u j 

O.OOI M u j 

0.0015 M j 

O.0U1 M u j 

0 . 0 0 1 M u j 

0 . 0 0 1 M u j 

0.00088 M J i 

0 . 0 0 1 M u j 

0 . 0 0 1 M u j 

<0.001 M u j 

Volati le Fatty Adds | 

AcL-lii: add 

Hiilyric . idd 

l-aclic A d d 

I'nipiimic.-idd 

Pyruvic A d d 

Field Indicators 

pl l (S.U.) 

Dissi)lvi..d Oxynoii (mj;/!.) 

ORP{mV) 

Condtictano;, spcdfic (uS/cm) 

Tcmporalurc ("Q 

Wet Chemistiy 

Alkalinity as CiCO.1 

Chloride 

Suiratc-

-
-
-
-
--

610 

110 

<25 

1600 

0.84 J 

< l 

<1 

<25 

0.37 J 

<10 

4 

<1 

<25 

1.7 

<10 

190 

11 

<25 

230 

< I 0 

860 

22 

<13 

980 

<10 

1 
6.5-8.5'' ' 

-
-
-
-

-
2.50'" 

Z50'-'» 

7.18 

7.15 

-163 

6430 

16..17 

7.75 

10.73 

-145 

.160 

15.62 

7.5 

2.02 

-159 

394 

13.7 

5 4 2 , 

14.55 

-168 

699 

1.5.13 

7.01 

0.62 

-363 

4520 

16.4 

1 
3200 

82 C N I 

2.9 N B | 

190 

8.0 

2.7 Bl 

1.S0 

6.4 

2.9 Bl 

.390 

19 

.3.1 1 

2700 

68 C l 

121 

Inorganics | 

Inin, dis.solvcd fctTiiii.s 

Manj-anesf, di.ssiilvod 

03' '> 

0.05" ' 

. " : " > « ; ' / • • ; • 

- « j 
-•' l ^ v . . . 

• , . \ . 5 * - ' . . -

i - - " v i ' •'••.'.; 

• . .3 :^A- ' :7 • 

^ : ' , . 4 • - . • • • 

• 7 3 ••• ••• 

0 

•c^MI-l •• 
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Table B-1 
Summary of Groundwater Analytical Results 

February/March 2006 

PARAMETER™ M O . " 

LOCATION/SAMPLE DATE | 

mnum 
A-7 

02/22/06 

B-1 

02/23/06 

B-2 

02/23/06 

B-3 

02/27/06 

Volati le Organics | 

Acetone 

2-Butanone 

Chloroform 

1,]-Dichl()«x.'thane 

1,2-Dichlor(X?thane 

1,1 -Dichloroethene 

cis -1,2-Dichlonx'thene 

trans-l,2-Dichlonx'lheiie 

Methylene di lor ide 

1,1,1-Trichlomelh.nne 

Trichloroethene 

l,l,2-Tridik)n)ethane 

Tetrachloroethene 

Vinyl chloride 

-
-
- - • 

-
0.005 

0.007 

0.07 

0.1 

O.Offi 

0.2 

0.005 

0.003 

0.005 

0.002 

0 . 0 0 5 

0 . 0 0 5 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

0.008 

O.OOI 

<0.001 

O.OOI 

<0.001 

O.OOI 

O.OOI 

O.OOI 

0 . 0 0 5 

0 . 0 0 5 

O.OOI 

O.OOI 

0.00062 J 

0.00082 J 

0.0097 

O.OOI 

O.OOI 

<0.001 

0.0046 

O.OOI 

O.OOI 

0.00053 j 

0.028 M j 

0.091 M j 

O.OOI M u j 

O.001 M u j 

0.0004 M J j 

O.OOI M u j 

0 . 0 ) 1 M u j 

O.OOI M u j 

O.OOI M u j 

O.OOI M u j 

0.0011 M j 

O.001 M u j 

O.OOI M u j 

<0.001 M u j 

0 . 0 0 5 

0 . 0 0 5 

O.OOI 

0.0012 

0.0058 

<0.001 

0.017 

0.001 

O.OOI 

O.OOI 

0.0031 

O.OOI 

<0.001 

ojn4 

0 . 0 0 5 * 

0 . 0 0 5 & 

O.OOI 

O.OOI 

0.0034 

O.OOI 

0.01 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.001 

0.0016 

Volati le Fatty Adds | 

Aivt ic .idd 

Butyric . idd 

Lactic A d d 

Propionic acid 

["yruvic A d d 

-
-
-
-
-

<1 

<1 

<23 

<1 

<10 

0..'»9 J 

<1 

<23 

0.38 J 

<10 

1600 

230 

<23 

2100 

<10 

< i 

< i 

<23 

0.62 J 

<10 

<1 

<1 

<:25 

<1 

<10 

Field Indicators | 

pH (S.U.) 

Di.s.M)lvwi Oxyj^en (mj^L) 

ORP (mV) 

Conductancv, sped fie (uS/cm) 

Temperature ("Q 

6.5-8..3P> 

-
-
--
-

6.29 

1.72 

-86 

2.30 

14.62 

6.25 

1. ,% 

-102 

179 

14.06 

7.06 

2.73 

-.181 

sroo 
16.44 

6.7 

2.31 

-1.19 

.109 

15..33 

7.09 

1.1.49 

-75 

283 

17.8 

Wet Chemistry | 

Allcalinity.isCaC03 

Chloride 

Sulfate 

-
2.30'-'' 

250<" 

110 

3.3 

3.3 Bl 

99 

.3.1 

2.4 Bl 

3800 

1.10 

6.9 

160 

7.5 

5.5 

1101 

<8.3 A u 

2.8 B 

Inorganics | 

In in, dissolved ferrous 

Manganese, dis.solved 

0.3'^' 

0.0.3'" 

0.4 

0.49 

3 

1.2 

0.1 

2.9 j 

0.8 

4-2 

2 

1 

RMT, inc. I Medley Farm NPL Site 

2006 Remedial Action Annual Report 
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Table B-1 
Summary of Groundwater Analytical Results 

February/March 2006 1 

PARAMEFER" M C L " 

UXTATION/SAMPLE DATE 1 

B-4 

02/27/06 

BW-108 

(am/06 

BW-109 

03/02/06 

BW-2 

02/28/06 

BW-201 

03/02/06 

Volati le Organics | 

Acetone 

2-BularK>nc 

Chloroform 

l,I-niLhlon)elhnne 

1,2-nii hlor^)elllane 

l,l-^ichl^mK•lhene 

f/s -l.2-l)ichlon)ethene 

tr.lils-l,2•I)idllo^^elheIu• 

Ml'tl lyIe^e I'hloritle 

l , l , l - l r id i lor iH' lh. i i ie 

rriehloroellu-iie 

l, l .?-rridi lonH'l l i ; ine 

let ratli lorni' l l ll'l le 

Vinyl di lor idi-

-
-
-
-

0.(K)3 

0.(X)7 

0.07 

O.I 

0.01)3 

0.2 

0.003 

0.003 

0.003 

0.002 

0.035 M * j 

0.14 M & j 

O.OOI M u j 

<0.001 M u j 

0.00046 MJ j 

<().001 M u j 

0.0029 M j 

<0.()()1 M u j 

<t).(X)1 M u j 

<0.()()l M u j 

<:().001 M u j 

<(UM)I M u j 

•:().00l M u j 

0.00047 MJ j 

O.005 

O.003 & 

O.OOI 

<0.001 

<0.001 

<0.(X)1 

<0.00l 

<0.(M)1 

O.OOI 

<0.00l 

0.0012 

•-O.OOI 

0.00055 J 

<0.(H)1 

O.005 

0 . 0 0 5 & 

O.001 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

<().(X)I 

<0.001 

<0.(H)l 

<0.fH)l 

<0.(M)l 

<0.1K)I 

•-0.001 

0 . 0 0 5 * 

0 . 0 0 5 & 

0.002 

O.001 

0.00039 J 

O.OOI 

0.0014 

<0.00I 

•:().IX)I 

<0.(X)l 

0.019 

<:0.()0I 

0.0076 

<0.(X)1 

0 . 0 0 5 

0 . 0 0 5 & 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

<0.001 

O.OOI 

O.OOI 

•;0.1X)1 

0.00049 J 

O.OOI 

O.OOI 

<().00l 

Volati le F.ilty Acids | 

An- l i i .uid 

l l i i l y i i i ,Kid 

l . iui i r A i i d 

I'riipioiiii .»i(l 

I 'yriivii A i i i l 

--
--
-
-. 

3 8 0 

55 

<23 

11(H) 

O..^ J 

•2 

• 1 

4.4 j 

0.29 j 

< I 0 

0.69 1 

•:| 
.3.5 J 

< l 

0.63 J 

• 1 

< l 

<23 

•-I 

<10 

<1 

<1 

.r23 

<\ 
<:10 

Field Indicators | 

p l l (.S.U.) 

1 )i.s.s<lived ( )xy>;eM (in(;/l.) 

OKI ' ( inV) 

C'oMihul.Muv, s(H-iilit (ii.S/on) 

renip i r . i l i i r i - { " t ) 

6.3-K..S'" 

-
-
-
-

7.18 

7.,S() 

IH4 

32,10 

20.2 

l,.7'\ 

I0..1I 

')(> 
10') 

12.KK 

5.94 

1.^44 

IK3 

114 

17..31 

6.22 

").<) 
X4 

93 

17.f>4 

6.01 

3.29 

133 

197 

19.6 

Wel Chemistry | 

Alk.i l ini ly . isClCCri 

C hloride 

Siill.iU' 

- • 

2,30''' 

2.S()"' 

2(M)0 

,13 A 

2.<. H 

1<) 

4.21) 

6.1 

.SO 

4.61) 

2.21) 

271 

<7.l A u 

2.3 B 

33 

3.3 

7 6 

ln"r(;,inics | 

Iron, (li.ssolveil ferrous 

Miinj;iiiu'se, tli.sstilveil 

O..!''' 

t).0.3"> 

2 

3.2 

N M 

0.021 

0 

0.013 

0 

0.019 

0 

0.0033 A B 
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Table B-1 
Summary of Groundwater Analytical Results 

February/March 2006 

A''-7AP'^^^^^S 
A37^M.^^^^^S 
Volatile Organics 

Acetone 

2-BuUinonc 

Chloroform 

1,1-Dichlorocthanc 

1,2-Dichlomcthanc 

l,l-Diiiilonx4hcnc 

f is - 1,2-Dichlonxthcnc 

lrans-l,2-Dichlonx.-thcnc 

Methylene chloride 

1,1,1-Trichloroethanc 

Tridiloroelhene 

1,1,2-TrichloroeOianc 

Tetrachloroethene 

Vinyl chloride 

: ^H| 
I - - . . - . . . 

1 * v \ .' 
wmmm. . CfiSiEi-' 

watstijofSmoHs7aimp^~AT&mmmiim 
H g g @ 
kcm^ ilSi 

mam\ 

-
-
-
-

0.005 

0.007 

0.07 

0.1 

0.005 

0-2 

0.005 

0.005 

0.005 

0.002 

O .005* 

0 . 0 0 5 & 

O.001 

O.OOI 

O.001 

O.OOI 

O.OOI 

O.OOI 

O.001 

O.OOI 

0.0014 

O.OOI 

OJHMS 

O.OOI 

O.OI 2 • 

O.012 & 

0.01 

OJOOM 

,;••:.; 0 ^ 4 v--^-: 4 

O.0025 

0.021 

0.0054 

O.0025 

O.0025 

r;^<im^^ 
. * . ; 0 i B 3 W 

0.0022 J 

(UNITS' 

O.005* 

0 . 0 0 5 & 

ojmossj 
0.00094 J 

r..*p3iM« 
O.001 

0.0036 

OJX» 

O.001 

O.001 

0.0025 

•.•:.ft«pilW^ 

O.001 

0.00047 J 

OJMS *J) 0.008 *i 

OJXnSs 0.0082 & 

0.0026 

O.OOI 

O.001 

O.001 

O.OOI 

O.OOI 

0.00075 J 

O.001 

O.001 

O.001 

O.001 

0.0024 

O.001 

O.001 

O.OOI 

O.OOI 

O.OOI 

0.0014 

O.001 

O.OOI 

O.001 

O.OOI 

0.00022 J 0.00027] | 

Volatile Fatty Adds | 

Acetic add 

Butyric add 

Lactic Acid 

Propionic add 

I*yruvic Add 

-
-
-
-

<1 

<1 

<25 

<1 

<10 

0 3 3 J 

<1 

<25 

0.12 J 

<10 

<l 

<1 

<25 

<1 

<10 

7 3 

<1 

24 J 

0.66 J 

<10 

12 

0 3 1 J 

4.9 J 

3.1 

<10 

Field Indicatois | 

pH (S.U.) 

Dis.s<5lved Oxygen (mg/L) 

ORP{mV) 

Cundudance, spedfic (uS/cm) 

Temperature ("Q 

6.5-85'" 

-
-
-
~ 

8.65 

7.13 

109 

233 

19.08 

712 

14.71 

-118 

340 

1539 

7.83 

12.4 

-184 

292 

18.52 

6.86 

9.2 

10 

280 

16.8 

6.76 

4.76 

9 

250 

19.35 

Wet Chemistry | 

Alkalinity as CaC03 

Chloride 

Sulfate 

~ 
250'^' 
25oH) 

1101 

<7.5 Au 

6.5 

1601 

<13Au 

6.2 

1601 

<12Au 

4.8 

1301 

<4.7 AB u « 

2 3 8 

1301 

1.6 AB u 

<4.0 

Inorganics | 

Iron, dissolved fumius 

Manganese, di.-vSolvcd 

OJf" 

0.05'^' 

0 

0.022 

0 2 

. - . ^ ^ ' • : • 

0.2 

' ^ • ' • • 7 ^ M / 

0 

fi^Soffl^i; i.-
0 

loSai -
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I Table B-1 
Summary of Groundwater Analytical Results 

February/March 2006 

77-/7:. . ••'•37/77:^.• 
f^•• •^• i • •pAiUMEral 'S:• ; . •^ ' ' * : . ' • • 

- : : y - 3 " ' : ^ 3 t : 3 7 ^ 7r3'^3.h 

j * ^ ' ; ; % « S ; i ^ i ^ . ^ v . . u ) p v T i 6 N / a ^ 

:» Mtw-iU>c, 
••::5r/jiC.».:'.,>v': i )^(Q/D1/06|;^>; ^ S n ^ 7 

Volati le Organics | 

Acetone 

2-Butanano 

Chlon)form 

1,1-Dichloroethane 

1,2-Dichlonx'thane 

l,I-Dichlon>elhcne 

c/s -1,2-Dichloroethene 

lran.s- 1,2-DichUmx'lhcne 

Methylene chloride 

1,1,1 -Trichkimelhane 

Trichloroethene 

1,1,2-Tridilonielhane 

I'etrachloroc'lhcne 

Vinyl chloride 

- . 
-
-
-

0.005 

0.007 

0.07 

0.1 

0.005 

0.2 

0.005 

0.005 

o.oa5 

0.002 

0.056 

O.005& 

0.0009 J 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O;001 

O.005 * 

O . 0 0 5 & 

O.OOI 

O.001 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

0 i » 1 2 

O.001 

0.0012 

OOOl 

0.028*) 

0.0064 & 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

0.021 

O.001 

O.OOI 

O.001 

O.OOI 

O.OOI 

O.OOI 

O.001 

O . 0 0 5 * 

0 . 0 0 5 & 

0 . 0 0 1 

0 . 0 0 1 

0 . 0 0 1 

0 . 0 0 1 

0.0077 

0 . 0 0 1 

0 . 0 0 1 

0 . 0 0 1 

0.0015 

0 . 0 0 1 

0JN)056J 

0 . 0 0 1 

O . 0 0 5 * 

O . 0 0 5 & 

0 . 0 0 1 

0 . 0 0 1 

0 . 0 0 1 

0 . 0 0 1 

0 M 3 7 

0 . 0 0 1 

0 . 0 0 1 

0 . 0 0 1 

0.00065 J 

0 . 0 0 1 

O.OOI 

0 . 0 0 1 

Volati le Fatty Adds | 

Acetic add 

Butyric add 

Unctic A d d 

Pn)pionicadd 

Pyruvic A d d 

-
-
-
-
-

0.64) 

<1 

<25 

<1 

<10 

0.54 j 

<1 

<35 

<1 

<10 

490 

230 

220 

SO 

<10 

0.27 J 

<1 

<25 

<1 

<10 

<1 

<1 

<25 

<I 

<10 

Field Indicatois | 

pH (S.U.) 

Dis.solved Oxygc-n (mg/l.) 

ORP(mV) 

Conductance, spedfic (iiS/cm) 

Temperature ("Q 

63-83'^ ' ' 

-
- ,, 
" 
-

6.75 

4 3 

62 

116U 

17.71 

7.56 

1037 

25 

.310 

173 

•• . 4 4 4 • . 

9..39 

177 

.335 

16.6 

6.77 

9.83 

50 

190 

16.6 

6J3a 

4.19 

161 

164 

16.4 

Wet Chemistry | 

Alkalinity as CaCOa 

Chloride 

Sulfate 

-
2.30'" 

250'" 

370 

12 

1.30 

250 N I 

17 A 

11 

2301 

<6.0 Au 

27 

761 

<4.4 AB u 

2.9 B 

581 

<4.5 AB u 

23 B 

Inorganics | 

ln)n, di.s.solvt.il fcm.ius 

Manganese, di&solved 

0..3f" 

0.05"' 

0 

0.01 

0 

0.0a35 B 

' - : . : • • • 3 - . ' • • . ; 

'•' • 5 . 7 - . ' ; 

0 

0.038 

0 

0.019 
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Table B-1 
Summary of Groundwater Analytical Results 

February/March 2006 

PARAMETER" ' MCL? : 
vV;;iJ-:.::;:;LpCAlTOMS/\MPtET>Art ;'• • •>-.:^^ | 

. ' M L W - M ; •3Tim-M.7. 
7.:iiUTui»^/ 3 ' s iMi^ , , 

,'•: M W > 4 - 1 •• 

- ta/uM 
Volatile Organics | 

Acetone 

2-Butanone 

Chloroform* 

1,1 -Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis -1,2-Dichloroethcne 

trans-l,2-Dichlorocthene 

Methylene chloride 

1,1,1-Trichloroethane 

Trichloroethene 

1,1,2-Trichloroethanc 

Tetrachloroctliene 

Vinyl chloride 

-
-
-
-

0.005 

0.007 

0.07 

0.1 

0.005 

0 2 

0.005 

0.005 

0.005 

0.002 

O . 0 0 5 * 

0 . 0 0 5 & 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

0.00095) 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

0.0028 »Jj 

O .005& 

oxxns 
O.OOI 

0.0012 

0.0029 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

om6 
O.001 

OJ0052 

O.OOI 

O.005 »uj 

O.005 &uj 

0.0045) 

O.OOI uj 

0.0005 Jj 

0.0012) 

0.0043) 

O.OOI uj 

O.OOI uj 

O.OOI uj 

0.038) 

0 ,001 uj 

ojnsj 
O.OOI uj 

0J)054 

0.0066 & 

O.OOI 

O.OOI 

0.002 

0.0031 

OJ097 

O.001 

O.OOI 

O.001 

0.00058 J 

O.001 

O.OOI 

0.00038 J 

O.005 

O.005 

0X)23 

O.OOI 

0.00073 J 

0.0016 

0.0022 

O.OOI 

O.OOI 

O.OOI 

0JK8 

0.0047 

0il33 

O.OOI 

Volatile Fatly Adds | 

Acetic add 

Butyric add 

Lactic Add 

Propionic add 

Pyruvic Add 

-
-
-
-
-

<1 

<1 

<25 

<1 

<10 

<1 

<1 

<25 

<1 

<10 

<1 

<1 

<25 

<1 

<10 

140 

7.1 

<25 

180 

<I0 

<1 

<1 

<25 

<1 

<10 

Field Indicators | 

pH(S.U.) 

Dissolved Oxygen (mg/L) 

ORP(mV) 

Conductance, spedfic (uS/cm) 
Temperature ("Q 

63-8 .5 ' " 

-
-
-
-

5.9 

6.69 

132 

248 

15.4 

1 0 i » 

7 7 3 

92 

377 

19.7 

6.1 

3.72 

83 

180 

20.8 

636 

0.91 

-269 

1170 

1724 

7.96 

7 1 5 

187 

457 

21.9 

Wet Chemistry | 

Alkalinity as CaC03 

Chloride 

Sulfate 

-
250'^' 

250*^' 

471 

<4.1 AB u 

2.4 B 

1401 

<4.7 AB u 

13 

3201 

<5.9Au 

6 3 

570 

11 

4.4 

160 

6.9 

5.8 

Inorganics | 

Iron, dissolved ferrous 

Manganese, dissolved 

0.3 '" 

0.05t̂ > 

0 

0.037 

0 

0.022 

0 

0.025 

1 

4.9 ; 

0 

0.014 
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I Table B-1 
Summary of Groundwater Analytical Results 

February/March 2006 

: •;." • 'PARANfErER"*' 7 7 1 

77§^^^ 

4 m m ^ s m ^ ^ M i j m j i O N i m i r L i D ^ ^ 

^ ^ ^ S l 
Volatile Organics | 

Acetone 

2-Butanone 

Chlimiform 

1,1-Dichlonielhane 

l,2-Dichl<mielhane 

1,1 -Dichloixielhene 
cis -1,2-Dichloroelhene 

lran.s- I,2-Dichlon)ethene 

Methylene chloride 

1,1,1 -Trichloroethane 

Trichlonielhenc 

1,1,2-rrichloroethane 

Telrachloroc'lhene 
Vinyl chloride 

-
-
-
-

0.005 

0.007 

0.07 

O.I 

0.005 

0.2 

0.005 

0.005 

0.005 

0.002 

O.0032JU 
O.005 
0J)18 

O.OOI 

0i)017 

O.OOI 

0.024 

O.OOI 

O.OOI 

O.001 

. v i i o j i m - . • 

..oyfiOM'.; 

;oJ098 

0.00048] 

O.005 

O.005 

O.001 

O.001 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

<0.001 

O.001 

O.OOI 

O.OOI 

O.OOI 

O.005* 

0.005 & 

O.001 

O.001 

O.OOI 

O.OOI 

O.001 

O.001 

O.OOI 

O.001 

O.001 

O.001 

O.001 

O.OOI 

O.005 

O.005 

O.OOI 

O.OOI 

O.001 

O.001 

O.OOI 

O.OOI 

O.OOI 

O.001 

OJOOZ 

O.001 

0.0019 

O.OOI 

0.005 

O.005 

0.0043 

O.OOI 

O.OOI 

O.OOI 

0X0088] 

O.OOI 

O.OOI 

O.OOI 

S^?,j9|014^-t. 

O.001 

;^^pJ>0525i^: 

O.OOI 

Volatile Fatly Adds | 

Acolic add 

Butyric add 

luetic Add 

Pnipionicadd 
I'yruvic Add 

-
-
-
~ 
~ 

<1 

<1 

<25 

<1 

<10 

<\ 
<1 

<25 

<1 

<10 

<1 

<1 

<25 

<1 

<10 

<1 

<1 

6AJ 

<1 

<10 

<1 

<1 

<25 

<1 

<10 

Field Indicators | 

pH (S.U.) 

Di.ss<ilved Oxygen (mg/l.) 

ORP(mV) 

Cundudance, .spedfic (uS/cm) 
Temperature f'C) 

63-8.5'" 

-
-
-
-

718 

5.75 

-58 

541 

20.8 

6.7 

7.82 

187 

279 

163 

6.55 

2.9 

117 

402 

19,8 

..'i^ssMi 
7.47 

306 

129 

14.4 

^•^ '5.91;^ ; 

639 

305 

111 

16.6 

Wel Chemistiy | 

Alkalinity as CaC03 

Chloride 

Sulfate 

-
250"' 

- 250'-" 

200 

73 

3.7 B 

92 

6.2 

6.0 

160 

<5.8Au 

3.6 B 

.Tl 

5.5 

.33 B 

37 

43 B 

23 B 

Inorganics | 

Iron, di.ssolved femius 

Manganese, dissolved 

03" ' 
0.05'" 

0.02 

(..- 7J4- •• 

0 

0.011 

0 

0.011 

0 

0.019 

0 

0.01 
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Table B-1 
Summary of Groundwater Analytical Results 

February/March 2006 

V • V 1 , ' " . . • • -

, P A R A M E T E R ! " 

• 3 - 3 7 ' ' 
..'.' M a : ^ 3 -
' • - . A • • • 

• • ' • • . • . - 1 

. , ' UK:ATiONWSAMi«DA,'ra;. - ; , 1 

: sw-ao: , 

; 03/01/06. 'tnxa/bs-

; ' - . s w 4 . ;•;••,• 

Volati le Organics | 

Acetone 

2-Butanone 

Chlon)form 

1,1 -l>ichUmx:thane 

l,2-nichloRielh.->iK-

1,1-Dichloroethene 

cis -l,2-Dichlonx:thene 

tr.in.s-l,2-Diclii<>n>elhene 

Methylene chloride 

1,1, l-Trichloroiihane 

Trichloroethene 

1,1,2-^ridlloroethalu• 

•|'etr.^cl^lo^lethenc 

Vinyl chloride 

-
-
-
-

0.005 

0.007 

0.07 

0.1 

0.003 

0.2 

0.003 

0.005 

(1.005 

0.1X)2 

O.005 • 

<0.005 & 

O.OOI 

O.OOI 

O.OOI 

O.OOI 

<().(Kn 

O.OOI 

0.(K)1 

<0.()01 

<().(X)1 

<0.0()1 

0 . (X ) l 

0 . (X) l 

O.01 

O . 0 1 & 

<0.002 

O.002 

O.002 

O.002 

0.0OM 

O.002 

O.002 

O.002 

' a i 6 ° 

O.002 

''• 7 M ' 
O.002 

O . 0 0 5 * 

O . 0 0 5 & 

0.011 

0.0011 

0 X 0 0 5 3 ] 

- 0X22 

O.OOI 

O.001 

O.OOI 

0X13 

. 0X45 

0X017 

0.0039 

<0.001 

Volati le Fatty Adds | 

Atvt ic ad i l 

Butyric add 

Lactic A d i l 

I 'mp ion ic idd 

I'yruvic A d d 

-
-
-
-
--

•;l 

<\ 
<23 

< I 

<10 

0 .47 ] 

< l 

<Z3 

<I 

<10 

0 .27 ] 

<1 

<25 

<1 

< I 0 

Field Indicators | 

p l 1 (S.U.) 

l.)i.s.solved IKygei i (nig/L) 

ORP (mV) 

Coinluctance, spedfic (u.S/cm) 

TemjieralureC'C) 

(..5-K.3'" 

-
-
-
--

'• ' 5 4 4 . •• 

.3.16 

163 

65 

19.04 

;; .."6!o8-•;•/.•.. 

8.85 

168 

109 

21 

• • • \ 5 3 4 " . . -

8.66 

181 

84 

19.98 

Wel Chemistry | 

Alkalinity as CaCt )3 

Cliloride 

Sulfate 

-
250 ' " 

250 ' " 

13 H 

<5.5 A u 

2.4 » 

32 

4.0 B 

2.0 B 

19 B 

<9.9 A N u 

2.0 NB 

Inorganics ] 

Inm, di.ssiilvetl fernuis 

Manganese, di.s.si>lvetl 

0 . .1 ' " 

0.0.3'" 

0 

0.038 

0 

0.012 

0 

0.044 
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Table B-1 
Summary of Groundwater Analytical Results 

February/March 2006 

Qualifiers 

*'' Analytical rcsulls arc rvpork-d in milligrams per liter (mg/l.) unlessothorwisc noted. Only parameters detected in al least 

one sample at a conci-ntralion above the laboratory reporting limit are included in this summary table. 

^' Maximum Contaminant I -evel (National Primary Drinking Water Standards); Pritiking YJaler Standards and Hralth Aihnsor'u's 

(USI'PA, 20(M) 

'^'Secondary Maximum Contaminant l^-vel (SMCI.) (National Primary Hrinking Water Standards); OnnA:/n^ Water Standards nnd 

llfalth Advii^niri (USI-̂ PA, 20t>4) 

< - Concentration less than the Quantitation Limit or not validated if accompanied by "u" qualifier. 

A - Analyle deti-cted in metlvyl blank. 

B - The jnalyte has Kvn detrtMi-d betwviTi the methtni detection limit and the n-porting limit. 

C - l-!U'vated dettvtion limit due to matrix efftvls. , 

J - C'oncrnlralinn detrtied et|iial to or greater than the methixl delt-ttion limit but less than the reporting limit. 

M - Sample pl f was greater than 2, 

N -Spiked .snnipK* riv<wery no* within conln^l limits. 

* - I'recisitMi not within contnjj Jimils. 

ft. - Laboratory Control Spike re»tivery not within cimtnti limits. 

I - Concentration considen."d an estimat*.'based on data validation. 

I - Aiialyte present; rt-jiorttxl value may be biased low. 

u - l,ab«>r.ilf»ry reporleti dettvtion not validaleil during data validation pnu'ess. 

uj - Not detivleti; <|uantilation limit may he in.Krcurate tn imprecise. 

NM - Not measuri'd. 

Holdiii)', intlicates sample detivtion. î  

Shiuiing indic.iles sample excet-ds M( I. or SMC I.. 

RMT, Itic 1 Medtn^ Farm NPL Site 
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Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

PARAIIETEFfV .' UCL'^ 

I J O C A T I O N / S A H P I £ D A 1 E . ' : - . 1 

A-1 
• 09fZ4/0T-

A-2 

: 09/20/D7 

A-3 

09n9/0>. 

,..A-« 
.t ... - .V,, 

•" '• M ' ; . . ' . . ' 

;o9ni/P7. „ 
Volatile Organics I 
Acetone 
Benzene 
2-Butanone 
Chloroform 
1.1-Dichloroethane 
1,2-Oichloroethane 
1,1-Dichloroethene 
c/s -1.2-Dichloroethene 
trans -1,2-Dlchloroethene 
Methylene chloride 
1.1.1-Trichloroethane 
Trichloroethene 
1.1.2-Trichloroelhane 
Tetrachloroethene 
Vinyl chloride 

— 
0.005 

-
— 
-

0.005 
0.007 
0.07 
0.1 

0.005 
0,2 

0.005 
0.005 
0.005 
0.002 

<0.005 
<0.001 
<0.005 
<0.001 
<0.001 
0.0033 
<0.001 
0.0047 
<0.001 
<0.001 
<0.001 
0.0041 
<0.001 

0.00089 J 
0.006 

<0.005 * 
<0.001 
O.OOS 
0.0015 
O.OOI 

0.00087 J 
<0.001 
0.0035 
<0.001 
<0.001 
<0.001 
0.02 

<0.001 
0.0095 : 
0.0032 

0 .005 * 
<0.001 
O.OOS 
0.0053 
O.OOI 
0.0014 
0.0024 
0.0099 
O.OOI 
O.001 
O.001 
0.031 
0.0025 
0.019 

0.00071 J 

<0.005 • 
O.OOI 
O.OOS 
O.OOI 
O.OOI 
0.0011 
O.OOI 
0.0033 
O.OOI 
O.OOI 
O.OOI 
0.0081 

0.0007 J 
0.0042 

0.00067 J 

<0.005 * 
0 , 0 0 1 
<0.005 
0.0089 
O.OOI 
0.0013 
0.004 
0.017 

O.OOI 
<0.001 
O.OOI 
0.083 

0.0016 
.0.038 . 
0X015 

Volatile Fatty Acids I 
Acetic acid 
Propionic add 

-
-

<1 
<1 

<1 

<1 

<1 
<1 

<1 
<1 

<1 
<1 

Field Indicators I 
pH (S.U.) 
Dissolved Oxygen (mg/L) 
ORP (mV) 
Conductance, specific (uS/c 

Temperature (°C) 

6.5-8.5'" 
-
— 
— 
-

7.09 
0.64 
-64.6 
359 

18.37 

6.46 
0.81 

-163.8 
196 

17.43 

6.11 
1.25 
-75.4 
139 
17 

6.21 
0.22 

-163.3 
166 

16.11 

6.1 -
1.97 
-81.2 
139 

17.34 
Wet Chemistry | 
Sulfate 250'=" 4.8 j - 4.1 j - 3.7 NBj- 4.2 j - 4-6 j - 1 
Inorganics I 
Iron, dissolved ferrous 

Manganese, dissolved 
0.3'" 

0.05'" 

0.8 

4.3 
0.4 . 

5.8 

0 

0.14 

0;4 

3.2 ° 0.29, 1 
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Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

: .PARAMETERf*> 

. . . " . ' ' , . ' , ' • 

, MCI. ' ' 

. ' LOCATIOWSAUPLE 

mnimi 
A-7 

09«0»7 

B-1 

0«2«07 

DATE • 
(DU47301) 

••. B - i •••.•••. 

oainim 

.̂ ... :-... 

oaiimifi 
Volatile Organics I 
Acetone 
Benzene 
2-Butanone 
Chloroform 
1.1-Dichloroethane 
1,2-Dichloroethane 
1.1-Dichloroethene 
cis -1.2-Dichloroethene 
(rans -1,2-Dichloroethene 
Methylene chloride 
1.1,1 -Trichloroethane 
Trichloroethene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Vinyl chloride 

-
0.005 

-
-
-

0.005 
0.007 
0.07 
0.1 

0.005 
0,2 

0.005 
0.005 
0.005 
0.002 

<0.005 * 
<0.001 
O.OOS 
O.OOI 
0,001 

0.0008 J 
0.0011 
0.02 

O.OOI 
O.001 
O.OOI 
0.0031 
O.OOI 
O.OOI 
0.0075 

0.0076 * 
O.OOI 
<0.005 
O.OOI 
<0.001 
0-0012 
O.OOI 
0.0058 
O.OOI 
O.OOI 
O.OOI 
0X036 
O.001 

0.00097 J 
0.003. 

<0.00S 
O.OOI 
O.005 
0.001 
O.OOI 

0X0069 J 
0-0017 
0.0048 
<0.001 
<0.001 
<0.001 
0.011 
O.OOI 
0.0038 

0X0043 J 

<0.00S 
O.OOI 
O.OOS 
0X011 
O.OOI 

0.00065 J 
0X016 
0X046 
O.OOI 
O.OOI 
<0.001 
0X11 
<0.001 
0.0037 

0.00038 J 

O.OOS 
<0.001 
<0.005 
0.0034 
0.0024 
0.0016 
0.015 
0.045 
0.0021 
O.OOI 
0.0018 
0.14-

0.0042 
0.022 
0X017 

Volatile Fatty Acids 1 
Acetic acid 
Propionic acid 

— 
-

<1 

<1 

<1 
<1 

<1 
<1 

<1 
<1 

<1 
<1 

Field Indicators I 
pH (S.U.) 
Dissolved Oxygen (mg/L) 
ORP (mV) 
Conductance, specific (uS/c 
Temperature (°C) 

6.5-8.5'" 
— 
_ 
— 
-

6.47 
0.2 
11 

191 

17.22 

6.49 
0.08 

-191.1 
201 

16.77 

6.14 
2.22 
33.1 
169 

18.37 

NM 
NM 
NM 
NM 
NM 

6-36 
1.13 
88.4 
181 

17.59 
Wet Chemistry I 
Sulfate 250'" 4.S Nj- 5.3 J- 2.8 Bj- 2.8 Bj- 4.0 Bj- 1 
Inorganics 1 
Iron, dissolved fem}us 
Manganese, dissolved 

O.S"̂ ' 
0.05'" 

0.2 
3.1 

0.8 
. 4.3 

0.1 
1.6 

NM 
1.6 

0 
. 0.42 
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Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

":•.;;: '•;.-, •' ^ A F i A U E r e P t i . • 7 ' - '•- MCL'". 

• -̂ ^ _ .' , i r. 

• • ' ' B - 3 - . ; • 

.09/25/07. , 

LOCATIOWSAMPLEPATE 

oansm .': d9a8fl»7: 
BW-IOS 

oaasm .. 

- _- . ~ ^ - i , 

- 09/27/07 - -

Volatile Organics 1 
Acetone 
Benzene 
2-Butanone 
Chloroform 
1.1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis -1,2-Dichloroethene 
trans -1,2-Dichloroethene 
Methylene chloride 
1,1,1-Trichloroethane 
Trichloroethene 
1,1.2-Trichloroethane 
Tetrachloroethene 
Vinyl chloride 

— 
O.OOS 

— 
— 
-

O.OOS 
0,007 
0.07 
0.1 

0.005 
0.2 

0.005 
O.OOS 
O.OOS 
0.002 

O.OI 
O.002 
O.OI 

0X0085 J 
0.0043 

< 0;13 
0.0045 

. 0.2 
0.0099 
<0.002 
0.0025 
0-035 . 
0.009. 
0.0024 
.0:1 ^ 

O.OOS 
0 ,001 
O.OOS 
0 . 0 0 1 
0.0097 
0X029 
0.0042 
0.0045 

0.00092 J 
0 , 0 0 1 
0 . 0 0 1 
0.0036 
0 .001 
0 .001 
0.013 ; 

O.OOS 
0 .001 
<0.005 
0 .001 
0 .001 
0 .001 
0 .001 
0 .001 
0 .001 
<0.001 
0 .001 
0 .001 
0 .001 
0 .001 
0 .001 

<o.oos 
0 .001 
0 . 0 0 5 

0.00091 J 
0 .001 
<0.001 

0.00075 J 
0 .001 
<0.001 
0 .001 
<0.001 
0 .001 
0 .001 
<0.001 
0 .001 

O.OOS 
0 .001 
O.OOS 
0 .001 
0 .001 
0 .001 
0 .001 
<0.001 
<0.001 
<0.001 
<0.001 
0 .001 
0 .001 
0 .001 
0 .001 

Volatile Fatty A d d s 1 
Acetic acid 
Propionic acid 

— 
-

<1 
<1 

< i 
<1 

<1 
<1 

<1 

<1 

<1 
<1 

Field Indicators 1 
pH (S.U.) 
Dissolved Oxygen (mq/L) 
ORP (mV) 
Conductance, specific (uS/c 

Temperature CC) 

6.S^.S'" 
— 
— 
— 
— 

6.95 
0.23 

-207.9 
264 
18.5 

6.5S 
2.64 
-66 
188 

17,93 

6.21 
8.50 
50.7 
94 

17.71 

6.22 
7.71 
118.2 
116 

19.15 

6.32 
5.77 
-23.5 
120 

16.04 
Wet Chemistry 1 
Sulfate 2S0'" S.1i- 2.2 Bh 1.7 Bj- <4.0 uj 2.6 Bj- 1 

Inorganics 1 
Iron, dissolved ferrous 

Manganese, dissolved 
0.3'=»> 

O.OS ' " 

0.1 

: . Z 8 
2 

2.8 

0 
O.00032 AB u 

0 

0.0042 A 

0 

O.00025ABU 
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Table B-1 

Summary of Groundwater Analytical Results 
September 2007 

, PARAMETEN'? BCL?» 

. l.OCATK}N/SAHPt£ 

' BW-108 

03/27/07' 

(DU-07303) 

BW-IM 

0307/07 

- BW-109 

- _09a6rt»7 

DATE 1 

BW-110 

09/28/07' 

BW-2 

09/28/07' 

Volatile Organics | 
Acetone 
Benzene 
2-Butanone 
Chloroform 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Oichloroethene 
cis -1.2-Dichloroethene 
trans -1,2-Dichloroethene 
Methylene chloride 
1,1.1-Trichloroethane 
Trichloroethene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Vinyl chloride 

— 
0.005 

— 
— 
— 

O.OOS 
0.007 
0.07 
0.1 

0.005 
0.2 

0.005 
0.005 
0.005 
0.002 

<0.00S 
O.001 
O.OOS 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
0.0039 
O.001 
O.OOI 
O.OOI 
0.0073 
O.OOI 
0.0031 
O.OOI 

O.OOS 
O.OOI 
<0.005 
O.OOI 
O.OOI 
O.OOI 
O.001 
0.0037 
0,001 
O.OOI 
O.001 
0.0089 
O.OOI 
0.0029 
O.OOI 

<0.00S 
O.OOI 
<0.005 
O.OOI 
O.001 
O.OOI 
O.OOI 
O.OOI 
O.001 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.001 
O.OOI 

O.OOS 
<0.001 
<0.00S 

0X0039 J 
O.001 
O.OOI 
O.OOI 
O.OOI 
O.001 
<0.001 
O.OOI 

0X0082 J 
<0.001 
<0.001 
O.OOI 

<0.00S 
O.OOI 
<0.02 
0X01 

O.001 
<0.001 
O.OOI 
0.002 
O.OOI 
O.OOI 
O.OOI 
0.017. 

0.00048 J 
0.0065 
0,001 

Volatile Fatty Acids I 
Acetic acid 
Propionic acid 

— 
-

<1 

<1 
<1 
<1 

<1 
<1 

<1 
<1 

"1 

<1 1 
Field Indicators | 
pH (S.U.) 
Dissolved Oxygen (mg/L) 
ORP (mV) 
Conductance, specific (uS/c 

Temperature (°C) 

6.5-8.5'" 
-
— 
— 
-

6.48: 
0.98 

-146.2 
177 
16.4 

NM 
NM 
NM 
NM 
NM 

6.15 
7.30 
-18.1 

95 
17.12 

7.01 
7.39 
98.1 
251 

18.62 

. 6.05 
7,69 
42.3 

99 
19.34 

Wet Chemistry 
Sulfate 1 250'" | 4.0^)- | 4.1 j ^ i 1.7 Bj- | 10 j - j 2XBh 

Inorganics 
Iron, dissolved fenx>us 

Manganese, dissolved 
0.3<" 

0.05'" 

0 
0.27 ; ; 

NM 

. 0.28 

0 

O.OOI Au 
0 

0.021 
0 

0.0043 A 
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Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

'-• •''PAIIAiilETBlP'' • . .', tiCL^ . BiM-201 •'•:' 
oamm • 

' LOCATION/SAMPLE DATE 

BW-202 

09/24/07 

B W J ' ; 

09/26/07 ' 

- • / • ' 

, OH-* \ 

. 09/26/07. 
^ /DP^- i „ 
.:- 09/26/07 '̂ 

Volatile Organics 1 
Acetone 
Benzene 
2-Butanone 
Chloroform 
1.1-Dichloroethane 
1,2-Dichloroethane 
l.l-Dichloroettiene 
cis -1,2-Dichloroethene 
trans-^ ,2-Dichloroethene 
Methylene chloride 
1.1,1-Trichloroethane 
Trichloroetiiene 
1,1.2-TrichlorDethane 
Tetrachloroethene 
Vinyl chloride 

— 
0.005 

-
-
— 

O.OOS 
0.007 
0.07 
0.1 

O.OOS 
0.2 

0.005 
O.OOS 
O.OOS 
0.002 

0.0035 J 
O.OOI 
O.OOS 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
<O.001 
O.OOI 
O.OOI 
O.OOI 

0X0063 J 
O.OOI 
O.OOI 
O.OOI 

0.0066 
O.OOI 
<0.005 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
<0.001 
0.0038 
<0.001 
0.0068 
O.OOI 

O.OOS 
O.OOI 
<0.005 
O.OOI 
O.OOI 
O.OOI 
<0.001 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
<0.001 

<0.00S 
O.OOI 
O.OOS 
O.OOI 
O.OOI 
O.OOI 
<0.001 
O.OOI 
O.OOI 
<0.001 
O.OOI 
O.001 
<0.001 
O.OOI 
O.OOI 

O.OOS 
O.OOI 
O.OOS 
0X024 
O.OOI 
0.0097 

0.00059 J 
0.079 

<0.001 
O.OOI 
O.001 

, 0.047 
O.OOI 

. - 0.061 : 
0.0084 

Volatile Fatty Acids 1 
Acetic acid 
Propionic acid 

-
— 

<1 

<1 

<1 
<1 

<1 
<1 

<1 
<1 

<1 
<1 

Field Indicators I 
pH (S.U.) 
Dissolved Oxygen (mg/L) 
ORP (mV) 
( inductance, specific (uS/c 

Temperature (°C) 

6.5-8.5'" 
— 
— 
— 
-

5.86 
0.13 
-91.8 
175 

16.77 

9.04 
5.86 

-114.6 
194 

18.69 

6.27 
2.70 
-9.2 
173 

16.43 

6.88 
2.23 
-3.5 
290 

15.61 

6.38; 
0,31 
-89.3 
206 

18.03 
Wet Chemistry I 
Sulfate 250'=" 6.8 j - 5.8 j - 5,2 j - 8.0 j - S,2j- 1 
Inorganics 1 
Iron, dissolved ferrous 

Manganese, dissolved 
0.3'" 

O.OS"' 

0 
0.01 A 

0.5 
0.0048 A 

0 
0.0039 A 

0 
O.00089ABU 

• . . ' 2 ' • 

•.-.'..; 2 . 5 ' . . . 
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Table B-1 

Summary of Groundwater Analytical Results 
September 2007 

. ' . . P A M l K E m f p . MCL?? 

• " . - . • - • 

:0^4r i -
waso f -

LOCATION/SAMPLE DATE' . 
' '(DIM>7302) . 

• .. P P * 1 

09/26/07 

;' DPr ia , ' / 
.09/2S07 

MLWr1-1 -

09/27/07" 

- • , : , : • - „ • , -

MLW-i-iZ'^^ 

0907/07 ." 

Vo la t i l e O r g a n i c s I 

Acetone 

Benzene 

2-Butanone 
Chlorofonn 

1,1-Dichloroethane 
1,2-DichloTOethane 

1,1-Dichloroethene 

cis -1.2-Dichloroethene 

trans -1,2-Dichloroethene 

Methylene chloride 

1,1.1 -Trichloroett iane 
Trichloroethene 

1,1,2-Trichloroethane 

Tetrachloroethene 

Vinyl chloride 

— 
0.005 

— 
— 
— 

O.OOS 
0.007 

0.07 

0.1 
0.005 

0.2 
O.OOS 

O.OOS 

0.005 

0.002 

O.012 
<0.0025 
O.OI 2 

<0.0025 
O.OOS 

. . 0 . 1 1 •' 

O.0025 
L 0 .12 ' 

0.0075 
O.0025 
O.002S 
0.0025 

: : 0.017_ 
O.0025 
- 0.1 > 

O.005 
0.0005 J 
0 . 0 0 5 

0.00044 J 
0.005 
o : i i 

0.0011 
0.13; 

0X067 
O.OOI 
0X013 
0.0027 
0.017 . 

0.00068 J 
0.1 

O.025 
O.OOS 
O.02S 
O.OOS 
0.004 J 

' 0 .45 : . 
O.OOS 

0.28 
0X15 
O.OOS 
O.OOS 

0.0037 J 
0.013 
0 .005 

o.18^ 

0X061 
O.OOI 
0.011 
0.002 

O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
0.0011 
O.OOI 
O.OOI 
O.OOI 
O.OOI 

0.00023 J 

0.0083 
O.OOI 
0.0098 
0.0015 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.001 

0.00082 J 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 

Vo la t i l e F a t t y A c i d s 1 

Acet ic acid 

Propionic acid 
— 
-

<1 
<1 

<1 
<1 

< i 
< i 

<1 
<1 

12 
3.1 

F ie ld I n d i c a t o r s 1 

pH (S.U.) 

Dissolved Oxygen (mg/L) 
O R P (mV) 

Conductance, specific (uS/c 

Temperature CC) 

6 .5 -8 .5 ' " 

— 
-
— 
-

6.86 
0.38 

-138.5 
226 

18.72 

NM 
NM 
NM 
NM 
NM 

6.71 
0.19 

-203.4 
226 

18.94 

6.51 
NM 
NM 
306 
19.2 

8.37 
NM 
NM 
321 
18.7 

Wet C h e m i s t r y | 

Sulfate 2 5 0 ' " 5.0 j - 5.0 j - 5.1 j - <4.0 uj <4.0 uj 1 
I n o r g a n i c s 1 

Iron, dissolved fem ius 

Manganese, dissolved 

0.3'" 

O.OS'" 

0.8 

3.2 

NM 

3.1 . 
. - . V " 

3 J 

0 

0.05 

0.1 

0X56 E 
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Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

. PAWuiETEJfi'V' MCL« 

• , - . : . . • : . . . 

: MUW.1.3 

OOTT/br," 

' : . . . t o e mowsAMPLE DATE:. ,:. 

MLW-llt 

••oamim:. 
".im.W*2":-" 

09O7/07 

MLIW^J 

, 09B7/07. 

M L W * 4 V 

• mmi t t i 
Volatile Organics 1 
Acetone 
Benzene 
2-Butanone 
Chloroform 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1 -Dichloroethene 
cis -1.2-Dichloroethene 
trans -1.2-Dichloroethene 
Methylene chloride 
1,1,1 -Trichloroethane 
Trichloroethene 
1,1.2-Trichloroelhane 
Tetrachloroethene 
Vinyl chloride 

— 
O.OOS 

— 
— 
— 

O.OOS 
0.007 
0.07 
0.1 

O.OOS 
0.2 

0.005 
0.005 
0.005 
0.002 

0.05 
O.OOI 
O.OOS 
0.0021 

0.00076 J 
O.OOI 
<0.001 
O.OOI 
O.OOI 

0.00074 J 
O.OOI 
O.OOI 
O.OOI 
<0.001 
O.OOI 

O.OOS 
O.001 
O.OOS 
O.OOI 
<0.001 
O.OOI 
O.001 
O.OOI 
O.001 
O.OOI 
O.001 

0.00071 J 
O.OOI 
O.OOI 
O.OOI 

O.005 
O.OOI 
O.OOS 
O.OOI 
<0.001 
<0.001 
O.001 
0X18 

O.OOI 
<0.001 
O.OOI 
O.OOI 
O.001 
O.OOI 
O.OOI 

0 .005 
O.OOI 
O.OOS 
O.OOI 
O.001 
O.OOI 
O.OOI 
0X28 

O.001 
<0.001 
O.OOI 
O.OOI 
O.OOI 
<0.001 
O.OOI 

O.OOS 
O.OOI 
O.OOS 
o.oor 
O.OOI 
O.OOI 
O.001 

0X1 
<0,001 
0 , 0 0 1 
O.OOI 
O.OOI 
<0.001 
O.OOI 
O.OOI 

Volatile Fatty Acids 1 
Acetic acid 
Propionic acid 

_ 
-

<1 
<1 

<1 
<1 

<1 
<1 

<1 
<1 

<1 
<1 

Field Indicators I 
pH (S.U.) 
Dissolved Oxygen (mg/L) 
ORP (mV) 
Conductance, specific (uS/c 

Temperature C O 

6.5-8.5'" 
-
-
— 
-

10.1 
NM 
NM 

1142 
18.3 

6.98 
NM 
NM 
560 

16 

6.82 
NM 
NM 

176.8 
20.6 

6.4 
NM 
NM 

1379 
22 

6:49 
NM 
NM 
89.8 
20.5 

Wet Chemistry | 

Sulfate 250 ' " 160 j - 121- NM 1.8 Bh 1.8 Bj- 1 
Inorganics | 
Iron, dissolved ferrous 

Manganese, dissolved 
0.3" ' 

0.05'" 

NM 

NM 

NM 

NM 

NM 

NM 

0 

0.002 A 

0 

0.0066 
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Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

' • ^ P f i J M i m i B ^ : : / ^ : ^ 

& - . . - • . • « : ' - & ' ' • / • ; -
f . • - ' . - ; • • . " . • • . • • ; , . 

rX- iHCL'^.-tv' 

7^^77^h 

; - •.'/.>yS.t--̂ «̂ -_V{Vv .-•'.-.'.'••tTvtOCATlOttfSAMPLE.DATE ;-'-3,=:--K:--,f;pr^-''':'-„s:51 
• -••••.: -<•••• '^>;- '-: ' , f i - : v e ? . ' ^ , ? } ' - K ' 3 

•,^._mM^%.3.::m:^7^)_ 
3Mt i i tm i kStihmil^^. r.v09tt4»7f^ 

7-7 3 / ^ 

Volati le Organics 1 
Acetone 
Benzene 
2-Butanorie 
Chloroform 
1,1 -Dichloroethane 
,1.2-Dlchloroethane 
1,1-Dichloroethene 
cis -1,2-Dichlon3ethene 
trans -1.2-DichlorD8thenei 
Meth^ene chloride 
1,1,1-Trichloroethane 
Trichloroethene 
1.1,2-Trictil6roethane 
Tetrachloroethene 
Vinyl chloride 

—. 
0.005 

— 
' .— 

— 
0.005 
0.007 
0.07 
0.1 

0.005 
0.2 

0.005 
0.005 
0.005 
0.002 

<0.005* 
<0.001 
<0.005 
<0.001 
<0.001 

0.00081 J 
O.OOI 
<0.001 
<0.(X)1 
<0.001 

<o;ooi 
<0.001 
<0.001 
<0.001 
<0.001 

<0.005* 
<0.001 
<0.005 
0.0043 
<0.001 

0.00082J 
0.0023 
0.0098 
<0.001 
<0.001 
<0.001 
0.042 v 

0.00074J 
•rr.-0M7m>^ 

0.0014 

<0.(»5 
0.00041J 

<0.005 
0.00079 J 

0.0022 
0.0048 
0.0032 

^ • • ^ ^ w ^ ^ & ^ 

0.0059 
<0.001 
<0.001 
0.094 

.'=;-;0.0079i^i 

w.o jonm 
M.^:oMmi 

<0.005 
<0.001 
<0.005 
O.OOI 
O.OOI 

0.00054 J 
O.001 
O.OOI 
O.001 
0:001 
O.001 
O.OOI 
O.OOI 
O.OOI 

0.00099 J 

O.005 
0.001 
0.005 
O.CMI 
0.001 . 
0X02 i 
0.001 
0.001 

0.001 
0.001 
0.001 

0.00079 J 
0.001 
0.001 

3:fisiwx& 
Volati le Fatty A d d s I 
Acetibactd 
Propiwiic acid 

• — . : ' 

'.. — 
:.'•'. . < 1 ':•"• 

• '• ^ < 3 ^ • \ • ^ • . 

' . • • : : : : ' < ! • ; • : ' : • 

. • • . : . - X l : . . - • ' . 

.::''.;-^.<1' 

. • . " . . . ' . < 1 •• 

••:• ' : . < 1 • ' ' 

/ ' / " . : • • • , < 1 . . • • : • • ' 

<i 

<i 1 
Field liidicators:.;....' • | 

pH(S.U:) 
Dissolved Oxygen (mg/L) 
ORP;(fnV) 
Conductance, spedfic (liS/c 

Temperature (°(>) 

6.5-8;5'" 
• '.:-r. 

. ' . . . : . . . . , _ • ' 

> • • ' . " . . — . ' " 

.-: 

• ' • • ' 7 ; 1 1 - . . : . - . ' 

0;11 
-210.1 
1526 

18.94 

•••• 6 . 4 5 •-•.:'/ 

0.21 
-158.2 

222 
18.61 

6.97 
0.15 

-290.7 
291 

18.37 

7.01 
0.10 

-291.5 
1491 

20.39 

6.73 
0.25 

-190.9 
338 

18.65 
Wet Cheihlstry 

Sulfate 1 250'^> 1 4.2t^ 1 7 .5h 1 4 .3> 1 I 7 j - | 3.9 8]-
inorganics':':'.'^ . 
Iron, dissolved ferrous 

Manganese; dissolved 
0 .3 ' " 

0.05«^> 

\ . - : . , 2-3•••••: 

'..'."OJIBi^'iv 
, -:-A'3^X 

.A: -2:=::7^ 
0.3 

'••... 3>4^£a 
o;3 

;;̂ ;̂..o:s2at 
•:. : OA . 1 . 

S^K-4i7;Sf| 
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Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

7 A-A:" A^ 
PARAMETER™ -'< 

7/. . ' '̂̂ ''7/'7 3i f,.;-.-J.', . ' . . • < . . h P 

; ^ i ^ - , •..-•. • ; 

• ,»w-i.'-;,,;; 

' 4 09/2itnT'''-i 

v . ' . ' ^ . LOCATION/SAMPLE DATE' - .-;,; sjy 

^'-'-'aw-ioi/^. 
'feoigrt«07v!i-

.:', • •'• r r^T 

'0>£i)anwr7k 
i : . -> . - : " . - t f . t . ;« - ' v 
:».i09/20/07ife 

• ' • * ' ^ r : . - . ' • • - ; • < : 

•^'.73^77 
7 W ! m 

Voiatiie Organics | 
Acetone 
•Benzene'."'''"-: 
2-Butanone 
Chloroform / 
1,1-Dichfor6ethanB; 
1,2-Di(Aloroethane 
1.1-Dlch!oroethena 
ciJS-1.2-Dichl6roethene 
frsns -1 i2-Dichloroethene 
Methylene chloride 
1,1.1-Trichlonjethane 
Trichlbrtjetiiene 
i:i.2-Trichloroethahe 
Tetrachlbrbethene • 
Vinyl chloride 

' • • ' " ' ; : • ' " — . ' 

0.005 
' ' ' • ' • ' . . . . . : . ' . — .•. '. 

— 
. • ' : — • • • ' ^ • ' ' . . ' 

0.005 
0.007 
0.07 I 

I : • . . . . 0 . 1 • : • ' • ' 

0.005 
: ' ^ ; . . ' . 0 . 2 "..•• 

0.0(» 
0.005 : 
0 005 
0:002 

O.005 
O.001 
O.005 
O.OOI . 
O.OOI 
O.001 
O.001 
O.OOI 

: O.OOI 
O.OOI 
O.001 
0:001 
O.OOI 
O.001 
O.OOI 

O.005 • 
O.OOI 
O.005 
<0.001 
O.OOI 
O.OOI 
O.OOI 
O.001 
O.OOI 
O.OOI 
O.001 
O.OOI 
O.OOI 
<0.001 
O.OOI , 

O.005 * 
O.001 
0:005 
O.OOI 
OOOl 
O.OOI 
O.001 
O.OOI 
O.OOI 
OOOl 
O.OOI 

o;ooi 
O.OOI 
O.OOI 
O.001 

O.005* 
OOOl 
O.005 
O.OOI 

o;ooi 
<0;00i 
0:001 
0:001 

: O O O l i 
<0:(M)1 
OOOl • 
O.OOI 
O.OOI 
O.OOI 
o : o o i 

0:(K)5 * 
O.001 
O.005 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 

o:ooi 
O.001 
<0.001 

'O.OOI 
^O.OOI 
O.001 

Volatile'Fatty'AcidsV' • ' ' ':' ••':•. | 
Acetic acid 
Pniipionic iacid 

.̂ ............ ̂  
- . 

<1 
<1 

' <r ''. 
. . ' • • . ' < 1 > ' - : ' : 

'<1 . A 
... <1 .' ".-: 

;;'.:..... < 1 . "•':.: 

: . : " • ' " < 1 . 

' ;?: ' ."".<i ' ' 

A ^ . . < ! ':.'•'.. 

Field'lndicators^"-' .:.•'-;''V'..'::.:': '''''w '̂'/-^; J 
• p H - { S . U : ) . : ' . ' . • . ' . : . . . . . • ' . ; ' • 

Dissolved Oxygen (mgA.) 
ORP(mV) 
Conductance, specific (uS/c 
Temoeratijire (°C) : : 

6 5-8 5!^ 
-r : ' 

— . • 

• — 

: A'A. 

6.13 
NM 

«:.:..NM..:;..:-..: 
80.3 

7:'....:n'''... 

8.35 
NM 
NM:.: 
213 
16.2 

3:̂ .:.ei2m/7 
NM 

•. N M ' •••••. : l 

281 : 
16.2 

3- - ^5M3 l 
NM 
NM 

•r"./:80 

:7 "17:3 . •̂ 

7^:.5JSI9^3: 
' NM 

:;;::: . : ; . N M •.'• 

79.8 
i 16.3 

Wet-Chemistry ":":'• •.;•':.•-."'"..•"..::'—.:.'| 
Sulfate 250'^' <4.0 uj 5:6 h : 4:oF V <4.0 ; 1.8BJ- 1 
Inorganics.. .':.':•'::.:;;,..'•.•.:. .| 
Irbh, dissolved ferrous 
Manganese, dfesolved: 

0.3'" 
0:05*" 

. '0::...:::..:. 
0:0019'A 

. ; • ••• 0 

0:0074 A 
. o ; - . ' . .'•..•• 

0:ood81/^Bu 
0 

0:0025 Au 
. .O.^ : : ; . 

<0.0023Au 
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Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

PARAMETER"' «CL» 
SW-i06 

09Q0/07 

;. LOCATIONSAHPLEDATE . 

' SW-108 

09/19/07 

sw-:io? 
- 09/20A>7 

swwoi 
•09/19fll7 •' 

" . ; • " - . ' . 

. 'SW-202 ' 

69«9m7 : 

Volatile Organics | 
Acetone 
Benzene 
2-Butanone 
Chloroform 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis -1.2-Dichloroethene 
(rans-1.2-Oichloroethene 
Methylene chloride 
1.1,1-Trichloroelhane 
Trichloroethene 
1.1.2-Trichloroe1hane 
Tetrachloroethene 
Vinyl chloride 

_ 
0.005 

— 
_ 
— 

0.005 
0.007 
0.07 
0.1 

0.005 
0.2 

O.OOS 
0.005 
0.005 
0.002 

0.0025 *J 
O.OOI 
O.OOS 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.001 
O.OOI 

0.0045 *J 
O.OOI 
<0.005 
0.0013 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
0X13 

O.OOI 
0.012. 

O.OOI 

0.005 * 
O.OOI 
O.OOS 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 

O.OOS* 
O.OOI 
<0.005 
0.0018 
O.001 
O.OOI 
O.OOI 
O.OOI 
<0.001 
<0.001 
O.OOI 

< 0.0058-
O.001 
0X026 
O.OOI 

<0.00S * 
O.OOI 
O.OOS 
O.OOI 
O.OOI 
O.OOI 
<0.001 
<0.001 
O.OOI 
<0.001 
O.OOI 
<0.001 
O.OOI 

0.00096 J 
O.OOI 

Volatile Fatty Acids 1 
Acetic acid 
Propionic acid 

— 
-

<1 
<1 

<1 

<1 
<1 

<1 
<1 
<1 

<1 
<1 

Field Indicators 1 
pH (S.U.) 
Dissolved Oxygen (mg/L) 
ORP (mV) 
Conductance, specific (uS/c 

Temperature (°C) 

6.5^.5'" 
_ 
— 
— • 

— 

6.07 
NM 
NM 

166.1 
15.7 

6.24 
NM 
NM 

145.4 
16.7 

6.23 
NM 
NM 
91.7 
17.4 

6.04 
NM 
NM 

117.1 
17.3 

5.86 
NM 
NM 
71.3 
IS 

Wet Chemistry I 
Sulfate 250 ' " 7Xh 5.3 i- 1.7 Bj- 1.8 Bj- 2.4 Bj- 1 

Inorganics i 1 
Iron, dissolved ferrous 

Manganese, dissolved 
0.3'" 

0.05'" 

0 

0.88 , 

0 

0.086 

0 
0.011 A 

0 

0.013 

0 

0A2 
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Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

PARAMETEI^ MCL" 

LOCATK)N/SAMPt£ OATE | 

SW:3 
. 0iB«UD7 . 

SW-4 
: 09«u67 

Volatile Organics 1 
Acetone 
Benzene 
2-Butanone 
Chloroform 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
cis-1.2-Dichloroethene 
trans -1.2-Dichloroethene 
Methylene chloride 
1.1.1-Trichloroethane 
Trichloroethene 
1,1 j2-Trichloroethane 
Tetrachloroethene 
Vinyl chloride 

' — 
0.005 

-
— 
-

O.OOS 
0.007 
0.07 
0.1 

0.005 
0.2 

0.005 
0.005 
0.005 
0.002 

<0.005 * 
O.OOI 
0 .005 
O.OOI 
<0.001 
O.OOI 

0.00079 J 
0X63 

O.OOI 
O.OOI 
O.OOI 

0.13 
O.OOI 

: 0.092 
0X29' 

O.OOS * 
O.OOI 
<0.00S 

0.01 
0.00098 J 

O.001 
0X15 
O.OOI 
O.001 
O.OOI 
0.0082 
0.036 
0.0012 
0.0033 
O.OOI 

Volatile Fatty Acids | 
Acetic acid 
Propionic add 

— 
-

<1 
<1 

^ ' 
<1 1 

Field Indicators 1 
pH (S.U.) 
Dissolved Oxygen (mg/L) 
ORP(mV) . 
Conductance, speciHc (uS/c 

Temperature ("O 

6 .5^ .5 ' " 
-
-
-
-

6.67 
NM 
NM 

178.9 
16.4 

6.02 . 
NM 
NM 
103 
17.3 

Wet Chemistry I 
Sulfate 250'" 4.4 j - 1.9 Bj- 1 

Inorganics 1 
Iron, dissdved ferrous 
Manganese, dissolved 

0.3'" 

0.05'" 

1.5 
2.1 

0.1 

0.19 
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Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

Qualifiers 

"'Analytical results are reported in milligrams per liter (mg/L) unless otherwise noted. Only parameters detected in at least 
one sample at a concentration 8t>ove ttie laboratory reporting IJm'rt are included in Itiis summary table. 

'^' Maximum Contaminant Level (National Ptlmary Drinking Water Standards); Drinking Water Standards and Health Advisories 
(USEPA. 2004) 

"'Secondary Maximum Contaminant Level (SMCL) (National Primary Drinking Water Standards);Orin/ung Water Standards and 
Health Advisories (USEPA. 2004) 

< - Concentration less than the Quantitation Limit or not validated if accompanied by *u* qualifier. 
A - Analyte detected in method blank. 
B - The analyte has t>een detected between the method detection limit and the reporting limit 

E - Estimated concentration due to matrix interferences. 
J - Concentration detected equal to or greater than the method detection limit but less than the reporting limit. 
N - Spiked sample recovery not within contnil limits. 

* - Precision rtot within control limits. 

j - - Concentration considered an estimate biased low based on data validation. 

u - Latmratory reported detection not validated during data validation process. 

uj - Not detected; quantitation limit may be inaccurate or imprecise. 

NM - Not measured. 

Bolding indicates sample detection. 

Shading indicates sample exceeds MCL or SMCL. 
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Tables 
Summary of Groundwater /Analytical Results • Januaiy/Febniary 2009 

Uedley Farm NPL SIta, Gaftney, Soutli Carolina 

.' PAIWMETEir'" 

IVolatllB Organic Compounds 
1.1,1-TCA 
1,1,2-TCA 
1,1-OCA 
1.1-OCE 

1.2-DCA 
1 2-Butanono 
1 Acetone 

Benzene 
1 Chloroelhana 
[Chlorofonn 

c/3-1,2-0CE 
Methylene chkirldo 

PCE 
(rans-I.I-OCE 

TCE 
VInvl cWoTido . _ 

oinone'' -miim.. .,oa«3n« 
* • • , 

oinana 

(DU49102) 
A.T . 

. oinain .amsm 
B.1 

Q i n i m 01/32/n einzm 
B.4 

nmm 
BW-I 

organs'' 
BW.105 
tvnim 

(l)U49iai) 
BW-10B-
t t i a m 

BW.iea 
> ainina . 

1 
<0.001 
<0.001 
<0.001 

«0.001 
0.0021 
<0.02 
<0.02 

<0.001 

<0.001 
<0.005 
<0.001 
0.0056 
<0.001 

O.OOI 
<0.001 
0.0017 
0.0087 

<0.001 
0.002 

<0.001 

0.0027 
0.001S 
<0.02 
<0.0J 

<0.001 
<0.001 
O.OMJ 
<0.001 

0.0115 
<0.001 

0,0188 
<0.001 

0.0378 
<0.001 

<0.001 
<0.001 
<0.001 

<Q.0O1 
0.00094J 

<0.02 
<0.02L1 
<0.001 
<0.001 
<0.005 
<Q.0O1 
0.0O41 
<0.001 
<0.001 
<0.001 

0.0018 
0.0017 

<0.001 

0.0015 
<0.001 
0.0031 
0.0042 

<0.02 
<0,02L1 
<0.001 
<0.001 

0.0034J 
<0.001 
0.0463 
<0.001 
0.0173 

0.O0091J 
0.0571 
0.0132 

<0.001 

<0.001 
<0.001 

o.oaa83j 
0,0018 
«0.02 

<0.02L1 
<0.001 
<0.001 
<0.005 
<0.001 

0.0239 
O.OOI 
•;0.001 
O.OOI 

0.0017 
0.0140 

O.OOI 
O.OOI 
O.OOI 
O.OOI 

0.00054J 

O.02 
O.02L1 
O.OOI 
O.001 
tO.OOS 
O.OOI 

0.0032 
O.OOI 
<0.001 
O.001 

0.00085J 
0.0019 

O.OOI 
O O O l 
O.OOI 

O.OOI 
O.OOOSSJ 

<0.02 
<0.02L1 

O.OOI 
O.OOI 

O.005 
O.OOI 
0.003 

<0.001 

O.OOI 
<0.001 

O.O0O9J 
0.0014 

O.OOI 

<0.001 
0.00083J 

O.OOI 
0.0026 

O.02L1 
O.02L1 
O.OOI 
O.001 

O.005 
O.OOI 

0.0113 
O.OOI 

0.0004SJ 
O.001 
O.O021 
0.0076 

<0.001 

0.0065 
0.0025 

0.0013 
0,0417 

O.02L1 
O.02L1 
O.OOI 

O.OOI 
0 , 0 0 5 
O.OOI 
0.0498 
O.OOI 

O.OOI 
0.0022 
O.OOI 
0.O4O1 

<0.001 

0.0158 
0.0032 

0.0011 
0 J 7 7 

<0.02L1 
<0.02L1 

O.OOI 
O.OOI 
O.005 
O.OOI 
0.134 

O.OOI 
O.OOI 
0.0088 
O.OOI 
0.195 

O.OOI 

<0.001 
<0.001 

O.OOI 
O.OOI 

O.02L1 
O.02L1 

<0.001 

O.OOI 
<0,005 
O.OOI 

0.001 
O.OOI 
O.OOI 
O.OOI 
<0.001 

0.00094J 

<0.001 
O.OOI 
<0.001 

<0.001 
O.OOI 
O.02 

O.02L1 

O.OOI 
O.OOI 
0 .005 
o.noi 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 

<0.001 
O.OOI 
O.OOI 
O.OOI 

O.OOI 
O.02L1 
O.02L1 
O.OOI 

O.OOI 
O.005 
O.OOI 
<0.001 
<0.001 
<0.001 
O.OOI 
O.OOI 
<0.001 

•O.OOI 
O.OOI 
O.OOI 

O O O l 
O.OOI 

O.02L1 
O.02L1 

O.OOI 
O.OOI 
<0.005 
<0.00t 
O.OOI 
O.OOI 
O.OOI 
O.OOI 

0.a0049J 
<0.001 

O.OOI 

<0.001 
<0.00l 
«0.001 
O.OOI 

O.02L1 
O.02L1 

<0.001 
<0.001 
O.OOS 
<o.oai 
O.OOI 
<0.001 
O.OOI 
<0.001 

O.OOI 
O.OOI 

Wat CAamblry 1 
Suilale S.4 " 4 5 5.8 9.3 5.2 5.1 4.2 7.0 5 J 3.2J 1.4J 1.4J 2.5J 2.5J 

IMatiils 1 
1 Manganese, dissolved 6.03 0.4- 2.61 1.3- 3.17 2.92 2.03 5.76 4.37 3.64 1.76 O.000S2BJ u 0.0048J O.OOOSOJ <0.005 1 
Volatl ls Fatty A d d s I 
Acot i : add 
Butync add 
Ladle Add 
Propionic add 
PvnivicAcid 

<1 

<1 
<25 
<1 

<10 

<2.2u 
<1 

<25 

<0.2Ju 
<10 

<1 
<0.3Ju 

<25 
<1 
<10 

<1 
<1 

<25 
•«1 

<10 

<1 
<1 

<25 
<0.7Ju 

<10 

<1 
<1 

<25 
<1 

<10 

<1 
<1 
<25 
<1 

<10 

<1 
<1 

<25 
<1 

<to 

<1 

«! 
<25 
<1 

<10 

<1 
<1 

<2S 
<1 

<10 

<1 
•=1 

•;25 
<1 

<10 

<1 
< l 

<25 
O.BJu 

<10 

<1 
<1 

<25 

<1 
<10 

<1 

<1 
<25 
<1 

<10 

<1 1 
<1 

<25 
<1 

<10 1 
IFIeld Parameters j 

1 Conductance. Gpedflc (pS/cm) 
DOtmnrt.) 

1 Ferrous Iron, dissolved (ppm) 

ORP (mV) 
D H ( » . U . ) 

1 Temperature CC) 

300 

0.63 
0.8 

-37.2 

7.02 

ie.6a 

157 

1.16 
0 

110.1 
6.61 

16.38 

193 
0.47 

1.0 
29.0 
6.83 

18.16 

167 

0.65 
0.8 

44.7 

6.90 
16.60 

218 
0.51 
0.9 

44.0 
6.79 

16.57 

NA 
NA 
NA 
NA 
NA 

NA 

224 

0.64 

0.9 
-4.9 
7.24 

16.80 

231 
0.64 

1.5 
-129.1 
6.70 

16.91 

298 
0.44 

1.0 
-161.4 

7.03 
17.91 

324 

- 0 . 2 8 

0.2 
-105.0 
7.20 

18.25 

132 
0.49 

1.5 
-30.3 
6.55 

17.25 

97 
6.74 

0 

106.2 
6.48 

17.75 

117 

4.61 
0 

86.5 

6.23 
1699 

NA 
NA 
NA 
NA 

NA 
NA 

110 1 
4.62 

0 
197.2 
6.38 

15.81 1 

"* Com«nb«tion Is anomiloui 
B (Inotgsnlc) Thtt analytt h u bMn dtttctwl tMtwMci tha rnattod datsctlon limit and tha rvporling limit. 
j ConcantraHon oontldarod an atttmatB baud on data vaUdabon. 
J Ettlmsiad concantralion. 
MO Hatnx apika rtccvary w n outatda tabcralory contit)) flmita. 
NA Notanalyzad, 
< CorwentratiorT toes than IteOuarriilsttonLMtw/iotvRlhMadl/accorTipaniad by V qualfiar, 
Bokling Irvllcstn ODnstltueni detacUon. 

l:\1A«CVl».mD>-T1M»STW0T13a»7-aHJ(LS 



Table 3 
Sunvnary of Groundwater Analytical Results • January/February 2009 

Madlay Farm NPL SIta, Gattney, Soutli Carolina 

PARAHEIESf' •. 

Volatile Orsanic Compounds 
1,1,1-TCA 

1.1,2-TCA 
1.1^)CA 

1,1-OCE 
1,2-DCA 
2.6ulanone 
Acstone 

Benzene 
Chloroelhano 
Chlorofomi 
Chlorometnano 
c « . 1,2-DCE 
Mottiytone ctilortde 

PCE 
trans-1.2-DCE 

TCE 
VInvl chloride 

B»Mea . 
o w u n 

O.OOI 
O . M 1 
O.OOI 
<0.001 
O.OOI 
<0.02 
O.02 

O.OOI 
<0.001 
O.005 
O.OOI 
<0.001 
O.OOI 
0.0018 
<0.001 

0.0028 
<0.001 

WetCl iemls l ry 
Sulfate 4.6 

aw.toa 
' oinine, 

<0.00l 

O.OOI 
O.OOI 

<0.001 
O.OOI 

O.02L1 
<0.02L1 

O.OOI 
<0.001 
O.005 
O.OOI 
<o.oai 
O.OOI 
<0.001 
<0.001 

O.OOI 
O.OOI 

1.4J 

' Blff,I10-. 
'<amm,. 

O.OOI 
O.OOI 
O.OOI 
O.OOI 
O.OOI 

O.02 
O.02 

O.OOI 
O.OOI 
O.005 
<0.001 
<0.001 
O.OOI 
<0.001 
<0.001 

0.00078J 
O.OOI 

9.4 

• BWJ . -
otorns - auus 

BWJ02 
oi/uioe 

. ? • , -

. BUM. 
OinTOT 

SUM . 
ivnm 

0 P * 1 -
einem 

" "op-u . 
OIBOTS oimns 

MLIV.U 
einsOT oiosm 

<0.001 

0.00082J 
O.OOI 

O.OOOSSJ 
0.00041J 
O.02L1 
O.02L1 

O.OOI 
O.OOI 
<0.005 
O.OOI 

0.0042 
<0.001 

0.0085 
O.OOI 
0,0162 
O.OOI 

1.6J 

<0.001 

<0.00f 
O.OOI 

<0.001 
O.OOI 
<0.02 
O.02 

O.OOI 
O.OOI 

O.005 
O.OOI 
<0.0O1 
<0.001 
0.0019 
O.001 
0.0026 
O.OOI 

<0.001 
O.OOI 
O.OOI 

<0.001 
O.OOI 
O.02 
O.02 

O.OOI 
O.OOI 

O.005 
O O O l 
O.OOI 
O.OOI 
0.0088 
O.OOI 
0.0047 
O.OOI 

<0.001 

O.OOI 
<0.001 
•0.001 

•0.001 
<0.02L1 
<0.02L1 
•O.OOI 
•0.001 
•0.005 
•0,001 
•0.001 
•0.001 

•0.001 
•0.001 
•0.001 
O.OOI 

O.OOI 
•0.001 
•0.001 
•0.001 

•0.001 
O.02L1 
•0.02L1 

O.OOI 
•0.001 
•0.005 
•0.001 
•0.001 
•0.001 
•0.001 
•0.001 
•0.001 
•0.001 

•0.0025 

•0.0025 
•0.0025 
•0.0025 
0.0024J 
•O.OSLI 
•O.OSLV 
0.0034 

•0.0025 
•0.0125 
<0.0025 

0.099 
<0.002& 

0,403 
•0.0025 

0.163 
0.0175 

•0.001 

•0.001 
0.0016 
•0.001 

0.00057J 
•0.02L1 
•0.02L1 

•0.001 
•0.001 
•0.005 
O.OOI 
0.0022 
•0.001 
O.OOI 
0.0024 

•0.001 
0.0029 

O.002 

0.0109 
0,0018J 
0.0011 J 

0.286 
•0.04L1 
<0.04L1 
•0.002 
O.002 

O.OI 
•0.002 
0.215 

•0.002 
•0.002 
0.0137 

0.0017J 
0.176 

•O.OOI 

•0.001 
•0.001 

O.OOI 
•0.001 

•0.02L1 
•0.02L1 
O.OOI 
O.OOI 

•O.OOS 
•0.001 

•0.001 
•0.001 
O.OOI 
O.OOI 

0.0009J 
•0.001 

6,9 S.1 4.S 8.2 9.7 4.4 3.4J 9.3 

•0.001 
•0.001 

0.00078J 

•0.001 
•0.001 

•0.02L1 
•0.02L1 
•0.001 
•0.001 
•0.005 
•0.001 

0.0349 
•0.001 

•0.001 
•0.001 

O.OOI 
0.0a023J 

•0.001 

•0.001 
•0.001 
O.OOI 
•0.001 

•0.02L1 
<0.02L1 

•0.001 
•0.001 

•0.005 
•0.001 
•0.001 
•0.001 
O.OOI 
•0.001 
•0.001 
O.OOI 

3.9J 2.3J 

mu. i . ' . 
tumm 

•0.001 

O.OOI 
•0.001 

0.00092J 
O.OOI 

•0.02 
•0.02 

O.OOI 
•0.001 
•0.005 
•0.001 
0.003 

•0.001 
0.0027 

•0.001 
0.0079 
•0.001 

2.4J 

Matals 1 
Manoanosa. dJssofvad 0.236 0.0022J 0.0019J 0.0037J 0.0194 0.0179 O.005 0.002J 1.47 2 J 4 3.25 0.0024J 0.00091J 0.0117 0.128 1 

VolaUlo Fatty A d d s j 
Acetic add 
Butyric add 
Lactic Add 
Propionic add 
Pvnjv lcAdd 

<1 

<1Ju 
<25 
<1 

<10 

<1 
<1 

<25 
<1 

<10 

<1 
<1 

<25 

0 .3JU 
<10 

<1 

<1 
<25 

<1 
<10 

<1 

0 .7JU 
<25 

0 .5JU 
<10 

<1 
<1 

<25 

<1 
<10 

• 1 
• 1 

•25 
<1 

•10 

<1 

• 1 
•25 
• 1 

•10 

• 1 
• 1 

•25 
<1 

1.8J 

• 1 
• 1 

•25 
<1 
•10 

• 1 

• 1 
•25 
• 1 

• 10 

• 1 
• 1 

•25 

• 1 
• 10 

• 1 
• 1 

•25 
• 1 

•10 

• 1 

• 1 
•25 
• 1 

•10 
Field Paromelora 
Conduclonco, spocllic ipS/cm) 
DO (men.) 
Ferrous iron, d'osolved (ppm) 
ORP (mV) 

pH (S.U.) 
Temperature (*C) 

165 
0.83 

0 
101.7 
7.02 
15.77 

99 
6.30 

0 
210.4 

6 1 0 
16.87 

250 
4.98 

0 

124.9 
7.16 
16.66 

101 
5.34 

0 

137.9 
6.26 

17.91 

174 

0.79 
0 

106.9 
6.20 

15.99 

105 
5.55 

0 
84.5 

8.79 
15.64 

156 
2.88 

0 
143.8 
6.42 

15.S5 

242 
1.86 

0 
125.8 

6.88 
15.05 

233 
0.31 
1.0 

-106.7 

6.59 
16.23 

308 
0.57 

1.0 
-124.7 
7.07 

19.21 

252 
0.6 
0.6 

-76.9 

7.05 
18.56 

490 
3.63 

0 

113.1 
7.30 
1520 

90 
8.02 

0 
257.1 
6.49 

15.16 

48 
7.40 

0 

338.9 
6.64 

14.79 

• IJu 
• 1 

•25 

•0.6JU 
•10 

656 
O.BO 

1 
-103.4 

8.10 
18.92 

''' ConcentratJon l i anomaloua 
B Orwrganic) Tha anatyta haa baan detactad batwaan tha mathod datactlon llmil and tha reporting DmiL 
) Coneantratkxi conaUand an attimata tMsad on data validation, 
J Eatlmatad concantralion. 
MO Matrix aplka raoovary waa outilda laturatory control Umltt. 
NA Notanalyzwl. 
< Concanlralton laas than Iha Ouentilation Lknii or not valldatsd if accompanied bf \ ' qualifier. 
Bokfing indlcalaa constKuent detection. 

l^iWpCVI.1PJrO0-T134nBTVIOT1H35r-aMJa.9 



Table 3 
Summary of Groundwater /bialytical RaiuHs - Januaiy/Febniaiy 2009 

Medley Farm NPL Sits, Gaffney, South CaroDna 

PARAUETCFf!'' . . 

Volatile Onianic Compounds 
1,1.1-TCA 
1,1.2-TCA 
1.1-DCA 

1,1-OCE 

1.2-DCA 
2-Butanone 

Acetone 
Bonzene 
Chk)roethane 
Chloroform 

Chloromethane 
ci»-1.2-DCE 
Methylene chlorlda 

PCE 
(mns-1.2 J)CE 
TCE 
Vinyl chlonda 

MW.1^ 
nmm oinsfDe • 

. UW4.1: 
OIJHVOS: 

i iwU.z- ' 
. -M imn t . 

SW.1 . 
OXIWOI 

SW-101' 
m n m 

8W.io>, 
' oina/oe -

S1»t04 . 
omuw 

sw.ioe 
, oinima 

sw.toa 
t t m i t o 

a w « i 
m m m ' o i /nna 

awo 
oiovoa 

SW4 
t m t n s 

1 
•0.001 

0.00089J 
•0.001 

0.003 
•0.001 

•0.02 
•0.02 

•0.001 

•0.001 
0.0042J 
•0.001 

0.0116 
•0.001 

0.0231 
•0.001 

0.0S64 
0.0013 

•0.05 

•0.05 
•0.05 

•O.OS 

•0.05 
• I L I 
• I L I 

0.0688 
•0.05 
0 . 2 5 
•0.05 

•0.05 
•0.05 
0 . 0 5 
O.05 

•0.05 
O.05 

•0.001 
•0.001 

O.OOI 
•0.001 
•0.001 

•0.02 
•0.02 

•0.001 

•0.001 
•0.005 
•0.001 
•0.001 
•0.001 
•0.001 
•0.001 
•0.001 

0.00023J 

•0.001 

O.OOI 
•0.001 

•0.001 
0.0021 

•0.02 
•0.02 

•0.001 
•0.001 
•0.005 
O.OOI 
0.0018 
•0.001 
•0.001 
•0.001 
•0.001 
0.0066 

•0.001 

O.OOI 
•0.001 

•0.001 
•0.001 

•0.02 
•0.02L1 
•0.001 
•0.001 

0 . 0 0 5 
O.OOI 
•0.001 
O.OOI 
O.OOI 
O.OOI 
•0.001 

•0.001 

•0.001 

•0.001 
•0.001 

•0.001 
0 . 0 0 1 
•0.02 
•0.02 

•0.001 
0 .001 
•O.OOS 
•0.001 
•0.001 

0 .001 
0 . 0 0 1 
•0.001 

0.00077J 
0 . 0 0 1 

•0.001 
•0.001 

•0.001 
•0.001 
•0.001 

•0.02 
•0.02 

0 . 0 0 1 
•0.001 
O.OOS 
0 . 0 0 1 
•0.001 
0 . 0 0 1 
0 . 0 0 1 
•0.001 
•0.001 
•0.001 

•0.001 
•0.001 
0 . 0 0 1 
0 . 0 0 1 
0 . 0 0 1 

<0.02L1 
•0.02L1 
0 . 0 0 1 
0 .001 

0 . 0 0 5 
•0.001 
•0.001 
0 .001 
•0.001 
•0.001 

•0.001 
0 . 0 0 1 

0 . 0 0 1 
0 . 0 0 1 
•0.001 
•0.001 

0 . 0 0 1 
•0.02L1 
•0.0211 
0 . 0 0 1 
•0.001 

0 . 0 0 5 
•0.001 

0 . 0 0 1 
•0.001 

•0.001 
•0.001 

•0.001 
•0.001 

•0.001 

•0.001 
•0.001 

•0.001 
•0.001 

•0.02L1 
O.02L1 
0 . 0 0 1 

0 . 0 0 1 
•0.005 
0 . 0 0 1 
0 . 0 0 1 
0 . 0 0 1 

•0.001 
0 . 0 0 1 
•0.001 
•0.001 

•0.001 

•0.001 
•0.001 

•0.001 
•0,001 
•0.02 
0 . 0 2 

•0.001 
•0.001 
•0.005 
•0.001 
0.0011 
•0.001 
0.0141 
•0.001 
0.0159 
•0.001 

•0.001 
•0.001 
•0.001 
•0.001 
•0.001 

•0.02 
•0.02 

0 . 0 0 1 

•0.001 
0.0017J 
•0.001 
•0.001 
•OOOl 

0.003 
•0.001 
0.0082 
•0.001 

YteX Chamlatcy 
Sulfate 9.3 19 .9 " ! 8.9 7.5 1.4J 5.3 4.2 •4.0 1.SJ 8.2 4.6 1.7J 

•0.001 
•0.001 
•0.001 

•0.001 
•0.001 

•0.02L1 
<0.02L1 

•0.001 
0 . 0 0 1 
•0.005 
•0.001 
•O.OOI 

•0.001 
0.002 

•0.001 
o.oooe4j 

•0.001 

•0.002 
•0.002 
•0.002 
•0.002 
0 . 0 0 2 

O.04L1 
•0.04L1 
•0.002 
•0.002 

•0.01 
•0.002 

0.008 
O.002 
0.274 

•0.002 

0.18 
•0.002 

0.0096 
0.0022 
0.0014 
0.0307 

0.00082J 
•0.02L1 
•0.02L1 
0 . 0 0 1 
0 . 0 0 1 

0.0099 
0 . 0 0 1 
•0.001 
O.OOI 
0.0038 
•0.001 
0.0398 
•0.001 

1 
2.1J 3.5J 1.4MPJIJ 

Metals ! 
Manqanesa, dlsso^od 1.96 2.2 0.604 4.32 •0.0044BJ u 0.0125 0.0009SJ 0,117 0.0172 0.0072 0.079S 0.016 0.106 0.66 0.375 1 

Volatile Fatty A d d s 1 
Acetic add 

Butyric add 
Ladle Add 
Propionic add 
PynivleAdd 

• 1 
• 1 

•25 
• 1 

•10 

• 1 

• 1 
•25 
• 1 

• 10 

• 1 
• 1 

•25 

•0.4JU 
•10 

• 1 
• 1 

•25 
• 1 

•10 

<1 

• 1 
•25 

•O.OJu 
•10 

• 1 
• 1 

•25 
• 1 

•10 

• 1 
• 1 

•25 
• 1 

•10 

• 1 
• 1 

•25 

• 1 

•to 

• 1 
• 1 

•25 

• 1 
•10 

• 1 
• 1 

•25 
• 1 

• 10 

• 1 

• 1 
•2S 

• 1 
. <10 

• 1 
• 1 

•25 
•0.3JU 

•10 

• 1 
• 1 

•25 

• 1 
•10 

• 1 
• 1 

•25 

• 1 
•10 

• 1 

• 1 
•25 
• 1 
•10 

Flold Parametars { 
Conductance, spedHc (pS/cm) 

0 0 (mgA.) 
Ferrous iron, dissolved (ppm) 
ORP(mV) 

pH(s.u.) 
Temperature C O 

171 
0.84 

3 
12.3 

6.82 
17.73 

507 
0.24 

l.S 
-122.4 

7.07 

18.40 

826 
0.84 

0.8 
-83.3 
7.45 
17.47 

447 

1.10 
1.0 

-51.7 
7.02 

15.96 

71 
7.41 

0.1 

128.0 
6.21 

1680 

116 

4.99 
0 

118.7 
6.S0 

15.19 

256 
3.05 

0 
83.7 
8.47 

16.51 

76 
6.80 

0 
212.7 

5.69 
15.97 

70 
6.50 

0 
241.7 

5.74 

15.81 

180 
7.07 

0 

184.9 
6.21 

14.23 

131 
3.61 
0.2 

116.0 
6.42 

12.62 

129 
6.27 

0 

107.7 
6.09 

15.63 

69 
2.24 

0 
48.9 
584 

14.92 

114 

4.08 
0 

53.4 

6.50 
13.87 

108 
S.44 

0 
230.4 

5.83 
15.12 

^ Concantratlon it anomaloui 
B thorgantc) TTw analyte hea been datectad between tha mattnd datactlon limit and tha reporting DmiL 

) Concentration oonaidarad an eittmata bated on data validation, 

J Ettbnaled ooncentretlon. 

MO Matrtx tp lke recovery «ras outi lde laboratory control flmlti. 

NA Not analyzed. 

< Concentration l a u then the QuantitaUon Urr i l or not vsAdated If accompanied by ' u ' qualifier, 

Bolding Indicates constituent dataction. 

i\*tflCPl\.vJTal.7^2tKrtl(^n^XJ^»JtlS 



Item 3 
Summary Table, Total Chlorinated Ethenes 2000 - 2009 



Item 3: Data Summary, Total Chlorinated Ethenes 2000-2009 
Medley Farm Drum Dump Superftmd Site 

November 2000 
A-1 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
B-1 
B-2 
B-3 
B-4 
BW-105 
BW-108 
BW-110 
BW-201 
BW-3 
DP-2-1 
DP-3-1 
DP-3-2 
MLW-1-1 
MLW-1-2 
MLW-1-3 
MLW.3-1 
MLW-3-2 
MLW-3-3 
MW-2-1 
MW-2-2 
MW-4-1 
MW-4-2 

0.1165 
0.1487 
1.7840 
0.2569 
0.0018 
0.0015 
0.0015 
0.0114 
0.0475 
0.1041 
0.0015 
0.2774 
0.0616 
0.0122 
0.0846 
0.0954 
0,0615 
0,2377 
1.0240 
0.2826 
0.0026 
0.0026 
0,0131 
0.0052 
0.0015 
0,0015 
0,0015 
0,0015 
0,2364 

December 2001 
A-1 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
B-1 
B-2 
B-3 
B-4 
BW-105 
BW-108 
BW-110 
BW-201 
DP-3-1 
MLW-1-1 
MLW-1-2 
MLW-1-3 
MLW-3-1 
MLW-3-2 
MLW-3-3 
MW-2-1 
MW-2-2 
MW-3D 
MW-4-1 
MW-4-2 

Well designation at left 
Concentratior 

0.3765 
0.2233 
0.3530 
0.0776 
0.0845 
0.0697 
0.0495 
0.0434 
0.0063 
0.0070 
0.0032 
0.0621 
0.0343 
0.0060 
0.0040 
0.5495 
0.2818 
0.0719 
0.1385 
0.0071 
0.0032 
0.0021 
0.0015 
0.0091 
0.0029 
0.0053 
0.0015 

September 
A-1 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
B-1 
B-2 
B-3 
B-4 
BW-108 
BW-109 
BW-2 
BW-201 
DP-3-1 
DP-3-2 
MLW-1-1 
MLW-1-2 
MLW-1-3 
MLW-3-1 
MLW-3-2 
MLW-3-3 
MW-2-1 
MW-2-2 
MW-3D 
MW-4-1 
MW-4-2 

in micrograms/liter to right 

2004 
0.0879 
0.1573 
0.0455 
0.0063 
0.0882 
0.0330 
0.0497 
0.0500 
0.0277 
0.0988 
0.0368 
0.0132 
0.0020 
0.0610 
0.0028 
0.4163 
0.2529 
0,0020 
0.0020 
0.0020 
0.0113 
0.0117 
0.0041 
0.0417 
0.0648 
0.2235 
0.1092 
0.2945 

February 2006 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
B-1 
B-2 
B-3 
B-4 
BW-108 
BW-109 
BW-2 
BW-201 
DP-3-1 
DP-3-2 
MLW-1-1 
MLW-1-2 
MLW-1-3 
MLW-1-4 
MLW-3-1 
MLW-3-2 
MLW-3-3 
MLW-3-4 
MW-2-1 
MW-2-2 
MW-3D 
MW-4-1 
MW-4-2 

'̂  

0.0029 
0.0079 
0.0104 
0.0034 
0.0095 
0.0153 
0.0026 
0.0346 
0.0126 
0.0044 
0.0028 
0.0020 
0.0285 
0.0020 
0.0520 
0.0071 
0.0017 
0,0018 
0,0020 
0,0034 
0,0025 
0,0222 
0.0608 
0.0985 
0.0937 
0.0018 
0.0020 
0.0028 
0.0020 

September 
A-1 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
B-1 
B-2 
B-3 
B-4 
BW-105 
BW-108 
BW-109 
BW-110 
BW-2 
BW-201 
BW-3 
DP-2-1 
DP-3-1 
DP-3-2 
MLW-1-1 
MLW-1-2 
MLW-1-3 
MLW-1-4 
MLW-3-2 
MLW-3-3 
MLW-3-4 
MW-2-1 
MW-2-2 
MW-3D 
MW-4-1 
MW-4-2 

2007 
0.0157 
0.0362 
0.0606 
0.0163 
0.1395 
0.0311 
0,0134 
0.0200 
0.2087 
0,3374 
0.0216 
0.0020 
0.0148 
0,0020 
0,0023 
0,0260 
0,0021 
0,0020 
0.1954 
0,2238 
0,4662 
0,0017 
0.0020 
0.0020 
0.0022 
0.0195 
0.0295 
0,0115 
0,0020 
0,0702 
0,2950 
0,0025 
0,0086 

January 2009 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
B-1 
B-2 
B-3 
B-4 
BW-105 
BW-108 
BW-109 
BW-110 
BW-2 
BW-201 
BW-3 
DP-2-1 
DP-3-1 
DP-3-2 
MLW-1-4 
MLW-3-3 
MLW-3-4 
MW-2-1 
MW-2-2 
MW-3D 
MW-4-1 
MW-4-2 

0.0165 
0,0664 
0,0079 
0.1339 
0.0311 
0.0134 
0.0217 
0.0909 
0.3300 
0,0058 
0,0020 
0.0056 
0.0020 
0.0023 
0.0314 
0.0055 
0.0020 
0.6825 
0.0061 
0.3937 
0.0024 
0.0361 
0.0020 
0.0141 
0.0924 
0.0100 
0.0020 
0.0094 



Item 4 
Groundwater Plume Maps, Medley Farm NPL Site 

RMT Technical Memorandum, May 2009 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 4 

ATLANTA FEDERAL CENTER 
61 FORSYTH STREET 

ATLANTA, GEORGIA 30303-8960 

February 27, 2009 

MEMORANDUM 

SUBJECT: Site visits and inspections 
Five Year Review process, 2009 

TO: Site Files 
Medley Farm Drum Ehimp, Gaffiiey, Cherokee Co., SC 

FROM: Ralph O. Howard, Jr., Remedial Project Manager 
Superfund Remedial & Site Evaluation Branch, 

Superfund Division 

This memorandum documents two site visits/inspections completed in January and February 
2009, as part of the Five Year Review (SYR) process. A SYR is in progress for this site. In 
accordance with SYR guidance, a Five Year Review Site Inspection Checklist was completed 
based upon the inspections and is attached to this memorandum as Attachment 1. No significant 
problems, shortcomings or issues were noted during the inspections. 

January 21, 2009 Site Visit 

On January 21, 2009, the RPM conducted a site visit and walk-through at the Medley Farm Site. 
Attending, with affiliations, were the following six (6) persons: 

Name Role Affiliation 

Ralph Howcird 
Greg Cassidy 
Chuck Williams 
Steve Webb 
Caitlin Current 
Lisa Clark 

EPA Remedial Project Manager 
SC DHEC Project Manager 
SC DHEC Hydrogeologist 
Project Manager 
Project Hydrogeologist 
Staff Hydrogeologist 

US EPA Region 4 
SC Dept. Health and Envir­

onmental Control (SCDHEC) 
RMT, hic. (PRP Consultant) 
RMT, hic. 
RMT, hic. 

A photocopy of the attendees' business cards is provided as Attachment 2. Personnel were 
onsite for about two hours, from 1:00 to 3:00 PM. Webb and Howard led the group on a walking 
tour and inspection of the accessible portions of the 67-acre property, focusing mainly on the 
infrastructure present in the areas where remediation has been performed. These areas lie along 
the site entrance road and along Recovery Well Lines A and B, on the main cleared field area 
(the three soil vapor extraction (SVE) treatment areas), the water treatment building, and the 



discharge point and flow-measuring weir located downhill of the treatment building on Jones 
Creek. 

The attached Figures 1 and 2 show the locations of the site, and of all infrastructure components 
mentioned above. The site is not fenced; however entry is restricted by a gate across the road at 
the location shown. 

The infrastructure inspected includes forty (40) wells and piezometers usable in site groundwater 
treatments and monitoring, of which thirty (30) are currently used in the site monitoring 
program. All wells have lockable caps, and random checks indicated that they have functioning 
hinged caps with serviceable locks. To document the items observed, a Superfund Five-Year 
Review Checklist (Attachment 1) is attached. A set of photographs, mostly taken during this 
inspection plus a few useful ones taken in 2005, are provided as Attachment 3. 

After the site visit concluded, the RPM toured the immediate site surrounding area to verify land 
use conditions, and to observe A) Jones Creek streamflow conditions at the downstream bridge 
on Round Tree Road (SC Hwy SC-11-393), about two-thirds of a mile SSE of the site, and B) 
Thicketty Creek streamflow at the bridge on Bumt Gin Road, about 1.6 miles to the south. The 
rural character of the surrounding area was seen to be virtually unchanged since the 1990s and 
the time of the Record of Decision (1991). The predominant land uses near the site remain 
agricultural (farming), and pine- and mixed-wood forest. 

On June 22, 2009, prior to returning to Atlanta, the RPM visited the information repository used 
for all Superfund activities to date, which is the Cherokee County Main Library located at 300 E. 
Rutledge Street, in Gaffney. Materials available there were plentiful but are dated, and lacking 
in recent reports or information. This will be addressed and the improvement documented in the 
Five Year Review. 

February 26. 2009 Site Visit 

A second site visit was conducted at the site in February 2009. The main purpose of this visit 
was to familiarize the assigned Community Involvement Coordinator (CIC) with the site as part 
of preparations and work for the Five Year Review. The RPM and Coordinator (Ms. Sherryl 
Carbonaro) were accompanied on a foot reconnaissance of the site by property owner Mr. Sam 
Medley. After the reconnaissance the RPM and CIC completed a driving tour similar to that 
completed in January. On the preceding evening after arriving in Gaf&iey, February 25, the 
RPM and CIC met at his request with local nearby property owner Mr. Johnny Goode, who owns 
land across Bumt Gin Road to the west from the Medley property. Mr. Goode expressed no 
particular concerns or questions about the status of site cleanup; however at present he is in an 
ownership dispute with Same Medley, whom he contends has actually sold him the property. 
The RPM and assigned attomey at EPA are aware of the situation and have been communicating 
regularly with both Mr. Goode and his attomey, and Mr. Medley and his attomey. Mr. Goode 
understands EPA has no position on the matter nor on who owns the property. This discussion 
(Feb. 25) centered on any of his concerns about the site and his impressions and/or knowledge of 
whether his neighbors have any concerns. Mr. Goode does not believe his neighbors have any 
concerns about the ongoing cleanup. 



Figure 1 - Site Location 
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Attachment 1 
Site Inspection Checklist 



Five-Year Review Site Inspection Checklist 

Pref^^er .-/Tf M ̂ ^ 0, tk^MSr. 
I. SITE INFORMATION 

Site name; / ^ go( (gy/ f-t>\rM O^ tv^ /)tu»y> 

Location and Region: ^ ^ y f ; ^ ^ y S^^- g ^ y , ^ "̂  

Date of inspection: X ^ ^ Z t " 2 7 7 0 ' ( 

EPA ID: 5 C P ^'iO $ y g / ^ Z 

Agency, ofiice, or company leading tiie five-year 
review: \Ĵ C^ ^ p f i , j ^ ^ ' t o ^ H 

ather/^mKerature: / / 

Remedy Includes: (Check all that apply) 
G Landfill cover/containment 
G Access controls 
G Institutional controls 
G Groundwater pump and treatment 
G Surface water collection and treatment 

^Othe r_ ; ; r 
Ok 

G Monitored natural attenuation 
G Groundwater containment 
G Vertical barrier walls 

/ater coilecnon ana treatment A ^ j - I J / ' I / J , ' 

Attachments: I Insftection team roster attached ISite map attached M k l c L e A A l b i n o 

II. INTERVIEWS (Check all that apply) 

1. O&IVI site manager l h . r , 3 h & ^ e U/ei*> Fn^eTt Hdf^luJir 
Name ^ tT Title * 

Interviewed G at site G at office ^ by phone Phone no. / % ' l / 2 5 V -' Rjitf^ 
Problems, suggestions; ̂ Repor t attached 

H3 '2 j00* i 
Date 

2. O&IVf staff 
Name Title 

Ititerviewed G at site G at office G by phone Phone no. 
Problems, suggestions; G Rejjort attached 

Date 



OSWER No. 9355.7-03B-P 

3. Local regulatory authorities and response agencies (i.e.. State and Tribal offices, emergency 
response office, police department, office of public health or environmental health, zoning office, 
recorder of deeds, or other city and county offices, etc.) FiU in all that apply. 

Agency ^C bepf. vltoif/v-^^v. U ^ o \ (^t>HBC) 
Contact Mr.6ret i Co^ss'tdy Pr^Jec^f1ffi.^Aftr 

Nime ^ " Titl,. 
Problems; suggestions;^Report attached 

± 2 3 ± i (m)d'i(r'Hns 
Date Phone no. 

Agency 
Contact 

Name 
ftoblems; suggestions; G Report attached 

Title Date Phone no. 

Agency 
Contact 

Name 
Problems; suggestions; G Report attached 

Title Date Phone no. 

Agency 
Contact 

Name 
Problems; suggestions; G Report attached 

Title Date Phone no. 

4. Other interviews (optional) A Report attached. 

afff^an 7̂  f { ^ c k i ^ '[> <Â -7Ae t o o 9 
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INTERVIEW RECORD 

SiteName: f^edlty Fcur^ 0̂ *̂ ^ 0 * ^ ^ife. EPA ID No.; 

Subject: ^X^-fery- i fcvo / & r 5 " - Y 6 t / " / ^ g W g . i ^ T.me: ',y^.^ Date: Y'/'C^ 

Type: ^Telephone 
Location of Visit: 

n Visit o Other Q Incoming (^'Outgoing 

Contact Made By: 

Nanie: /?^^/^ /-fQK..»CL/-ff | TiUe: 8 ' P / H Organization: t ^ A K ^ - 7 

Individual Contacted; 

Name: S/gv/g t jOeUj Title; p r o j V c . t /^t^yjc^eT Organization: ^ f \ f , JT/iC . 

Telephone No; ^ H ' Z ^ H - ^ " ^ ^ 3 
Fax No: 
E-MaU Address; . ^ ^ e . lA/elfl;(^ri^ttAC-»Co w 

Street Address; 3 0 fi^iti^oJ. Or\^e S7:te 1 0 0 

Summary Of Conversation 

£ f ^ 0^^7yAftyy*^t-f. l iS^^sA^roiAc^s. 

^ U c l c l ^ cdt A 7 ^ A-er^Jl s i ^ ^ 7100î ^ SAe^e SA^s , is L^y) A c o o - -

-/-,V»̂ i>vv> (et^7,^a froct^S (€<^rAi/yi k o ^ ep~cĴ  w ^ K a ^ J ^ ^ ' - ' ' ^ 

"cfM^^y^"A^/yAtA^d^Aji'^ ^'^cL A o)c7J(ze/^-T^o^ Ao op--
\ rA\Z . t^ V ^ V/^^oA/^ey^-Jo/ i rAt l^ A'3€Ai • ^ < " ^ / ( ^ ^ A ^0 « ^ • 

*7Ke »vd//i {{e- oi/^^mi^Y^f u/onc do-nc. 1̂  2 0 0 G 0 7 

\r/e\[i h> ^e ^$e({/o lyvject Ĵ ^̂ X.̂  ^eectur \/vlx̂ e.s. d̂ Arî JxeAh 

A ^ U e . ^ke^ we're o , / ^ ! ^ , " ^ Lu;lv fio.,1. fU rt^^^-l 

Page I of 1 
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INTERVIEW RECORD 

SiteName; l ^ ^ f e y f k / / ^ bc^ , / ^ QIAAU) S f J L EPA ID No.: 

Subject: _^^- f ,yv je^ ^ r ^-^€£W l̂ &>/te>^ Time; ̂ f̂ !̂ ^ Date; Y-^J-^f 

Type; iPT"elephone 
Location of Visit; 

n Visit • Other • Incoming ^Outgoing 

Contact Made By: 

Name; ^ p U JA^*"^^ '̂ '*'''- ^ / ^ ^ Organization: S ^ A /C<^. ^ 

Individual Contacted: 

Name; ^ ^ ^ CptsAJty \ Title: f f^< i \^4 A^^'^'^/'^A- \ Organizafion: 5 ^ DHB-C 

Telephone N^; ^ 0 3 - ^<?6 - V / 7 ^ 
Fax No: » . 
E-Mail Address; CA&fl^CjOi @ d k e c . SC. <|PS/ 

Street Address: 2 ^ 0 0 ^ t^ / / Sir*e: j ' 
City, State, Z i p j ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ? 2 ^ / 

Summary Of Conversation 

~tkcit ^e^ ^ ^ ^ <̂ ^ cAzsxn»ei, f i ^ c^ (dc? r ^KtryJd ^ ^ ' A ^ ^ 

r e ^ ^ i - There ^e r̂̂ ^^ye.̂  At ^ays i»J- ke^ 4^'// Se ckecU-
',^if ft^^fixBT: / ' J ' -A /A.4Ly/ 

or V H S C d^ îrlAh. A-h i tU s h r i o f . . ^ ot^y^hf d U ^ 

Page 1 of % 
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III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

O&M Documents 
G O&M manual G Readily available 
G As-built drawings G Readily available 
G Maintenance logs G Readily available 
Remarlcs 

G Up to date 
G Up to date 
G Up to date 

Site-Specific Health and Safety Plan G' Readily available G Up to date 
G Contingency plan/emergency response plan G Readily available G Up to date 
Remarks 

O&M and OSHA Training Records ^ G Readily available 
Remarks ? ( i . ? G}y\T/ tu ivr /»la,*/f«l/Xj - f o f YAe,r 

Permits and Service Agreements 
G Air discharge permit G Readily available 
G Effluent discharge G Readily available 
G Waste disposal, POTW . G Readily available 
G Other permits lAf\A.'Cf^^cTioA G Readily available 
Remarks *-^UJC- <»•*>/ N P O ^ S '^ 

c*M,icti>r 0 ^ SCPHEC-

G Up to date 

G Up to date 
H ^ p to date 
G Up to date 

^ U p t o ^ t e 

Gas Generation Records G Readily available G Up to date ^ W A 
Remarks 

Settlement Monument Records G Readily available 
Remarks 

Groundwater Monitoring Records G Readily available 
Remarks 

Leachate Extraction Records G Readily available 
Remarks 

Discharge Compliance Records 
G Air G Readily available 

, G Water (effluentj ^ R e a d i l y available 
Remarks M ^ U w - k e * la^ TM" co^&TvJmr Cx̂  S^tJOL 

Daily Access/Security Logs G Readily available 
Remarks 

G Up to date 

G Up to date 

G Up to date 

GN/A 
G N/A 
G N/A 

GN/A 
GN/A 

(g)N/A 

^ N / A 
G N/A 

^ N / A 
G N/A 

L 

I^N/A 

G N/A 

^ N / A 

G Up to date G N/A 
A U p to date G N/A 

G Up to date ( ^ N / A 
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rv . O&M COSTS 

O&M Organization 
G State in-house 

( ^ P R P in-house 
G Federal Facility in-house . G Contractor for F^eral Facility 
G Other S&e, SechoA */.C. (if HKIS (2JioA>FJ"^^' Ye^f Re-^^>^ 

G Contractor for State 
( ^ Contractor for PRP 

(ZjspoH-. 

2. .9e,e. oJocveT'*. O&M Cost Records _ 
G Readily available G Up to date 
G Funding mechanism/agreement in place 
Original O&M cost estimate G Breakdown attached 

Total annual cost by year for review period if available 

From 

From 

From 

From 

From 

Date 

Date 

Date 

Date 

To 

To 

To 

To 

To 

Date Total cost 

Date Total cost 

Date Total cost 

Date Total cost 

G Breakdown attached 

G Breakdown attached 

'.T Breakdown attached 

G Breakdown attached 

G Breakdown attached 

Date Date Total cost 

3. Unanticipated or Unusually High O&M Costs During Review Period 
Describe costs and reasons: 

V. ACCESS AND INSTITUTIONAL CONTROLS G Applicable G N/A 

A. Fencing 

1. G Location shown on site map Gates secured G N / A . tencrng damaged G Lxx:ation stiownon site map ( ^ d a t e s secured G N/A. 
Remarks s^/fie QoA, ^Z / t ^ t t d l . ^*^ ' t f*̂ ^̂  T'^-^H^^ C^f^e»^ce roQtAl ,S 

r7^\7f9/^/^t£ b^ f e i \ i e / ^ ( A i r . l/^ldUA)a^J P^P GtAf^dor. 
B. Other Access Restrictions 

1. Signs and other security measures 
Remarks 

G Location shown on site map G N/A 



c. 
1. 

2. 

D. 

1. 

2, 

3. 

OSWER No. 9355.7-03B-P 

Institutional Controls aCs) ^ S e e dtSC'^yslty^ c j -SecHt f^ 1 A . 7^ f k l i 

Implementation and enforcement PiN^f Ve*/^/?<»v,e«^ ^ t f ^ ' ~ h 
Site conditions imply ICs not properly implemented G Yes G No 
Site conditions imply ICs not being fiilly enforced G Yes G No 

Type of monitoring (e.g., self-reporting, drive by) 
Frequency 
Responsible partv/agencY 
Contact 

Name Title Date 

Reporting is up-to-date G Yes G No 
Reports are verified by the lead agency G Yes G No 

Specific requirements in deed or decision documents have been met G Yes G No 
Violations have been reported G Yes G No 
Other problems or suggestions: G Report attached 

Adequacy G ICs are adequate G ICs are inadequate 
Remarks 

General 

Vandalism/trespassing G Location shown on site map ( ^ N o vandalism evident 
Remarks 

Land use changes on site G N/A . . . A ' 
Remarks N o ^ e : A o / l C t f b S € J ^ - e J . ty\ S > r r » o ^ i ^ O / Z ^ , 

t C7 . 

Land use changes olfsiteG N/A j ^ 7 
Remarks 

GN/A 
G N/A 

Phone no. 

G N/A 
G N/A 

G N/A 
G N/A 

G N/A 

VI. GENERAL SITE CONDITIONS 

A. 

1, 

Roads G Applicable G N/A 

Roads damaged G Location shown on site map / ^Roads adequate 
Remarks 

G N/A 
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B. Other Site Conditions 

\ 

VII. LANDFILL COVERS G Applicable ( ^ I k 

A. 

1, 

2. 

3. 

4. 

5. 

6, 

7. 

Landfill Surface 

Settlement (Low spots) G Location shown on site map G Settlement not evident 
Areal extent Depth 
Remarks 

Cracks G Location shown on site map G Cracking not evident 
Lengths Widths Depths 
Remarks 

Erosion G Location shown on site map G Erosion not evident 
Areal extent Depth 
Remarks 

Holes G Location shown on site map G Holes not evident 
Areal extent Depth 
Remarks 

Vegetative Cover G Grass G Cover properly estabhshed G No signs of stress 
G Trees/Shrubs (indicate size and locations on a diagram) 
Remarks 

Alternative Cover (armored rock, concrete, etc.) G N/A 
Remarks 

Bulges G Location shown on site map G Bulges not evident 
Areal extent Height 
Remarks 
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Wet Areas/Water Damage 
G Wet areas 
G Ponding 
G Seeps 
G Soft subgrade 
Remarks 

G Wet areas/water damage not evident 
G Location shown on site map Areal extent_ 
G Location shown on site map Areal extent 
G Location shown on site map Areal extent_ 
G Location shown on site map Areal extent_ 

Slope Instability 
Area! extent 
Remarks 

G Slides G Location shown on site map G No evidence of slope instabiUty 

B. Benches G Applicable G N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope 
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined 
chaiuiel.) 

Flows Bypass Bench 
Remarks 

G Location shown on site map G N/A or okay 

Bench Breached 
Remarks 

G Location shown on site map G N/A or okay 

3. Bench Overtopped 
Remarks 

G Location shown on site map G N/A or okay 

C. Letdown Channels G Applicable G N/A 
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep 
side slope of the cover and will allow the runoff water collected by the benches to move off of the 
landfill cover without creating erosion gullies.) 

1. Settlement 
Areal extent_ 
Remarks 

G Location shown on site map 
Depth 

G No evidence of settlement 

2. Material Degradation G Location shown on site map 
Material type Areal extent 
Remarks 

G No evidence of degradation 

3. Erosion 
Areal extent_ 
Remarks 

G Location shown on site map 
Depth 

G No evidence of erosion 
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4. Undercutting 
Areal extent 
Remarks 

G Location shown on site map 
Depth 

G No evidence of undercutting 

Type_ Obstructions 
G Location shown on site map 
Size 
Remarks 

G No obstructions 
Aiea\ extent 

6. Type_ Excessive Vegetative Growth 
G No evidence of excessive growth 
G Vegetation in chaimels does not obstruct flow 
G Location shown on site map 
Remarlcs 

/Vreal extent 

D. Cover Penetrations G Applicable G N/A 

I. Gas Vents G Active 
G Properly secured/lockedG Functioning 
G Evidence ofleakage at penetration 
G N/A 
Remarks 

G Passive 
G Routinely sampled G Good condition 

G Needs Maintenance 

Gas Monitoring Probes 
G Properly secured/lockedG Functioning 
G Evidence of leakage at penetration 
Remarks 

G Routinely sampled G Good condition 
G Needs Maintenance G N/A 

Monitoring Wells (within surface area of landfill) 
G Properly secured/lockedG Functioning G Routinely sampled G Good condition 
G Evidence of leakage at penetration G Needs Maintenance G N/A 
Remarks 

Leachate Extraction Wells 
G Properly secured/lockedG Functioning 
G Evidenceof leakage at penetration 
Remarks 

G Routinely sampled G Good condition 
G Needs Maintenance G N/A 

Settlement Monuments 
Remarks 

G Located G Routinely surveyed G N/A 
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E. 

1. 

2. 

3. 

F. 

1. 

2. 

G. 

1. 

2. 

3. 

4. 

Gas Collection and Treatment G Applicable 

Gas Treatment Facilities 
G Flaring G Thermal destruction 
G Good condition G Needs Maintenance 
Remarks 

Gas Collection Wells, Manifolds and Piping 
G Good condition G Needs Maintenance > 
Remarks 

GN/A 

G Collection for reuse 

Gas Monitoring Facilities {e.g., gas monitoring of adjacent homes or buildings) 
G Good condition G Needs Maintenance G N/A 
Remarks 

Cover Drainage Layer G Applicable 

Outlet Pipes Inspected G Functioning 
Remarks 

Outlet Rock Inspected G Functioning 
Remarks 

Detention/Sedimentation Ponds G Applicable 

Siltation Areal extent Depth 
G Siltation not evident 
Remarks 

Erosion Areal extent Depth 
G Erosion not evident 
Remarks 

•••• 

Outlet Works G Functioning G N/A 
Remarks 

Dam G Functioning G N/A 
Remarks 

G N/A 

G N/A 

G N/A 

G N/A 

G N/A 
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H. Retaining Walls G Apphcable G N/A 

I. Deformations G Location shown on site map G Deformation not evident 
Horizontal displacement Vertical displacement 
Rotational displacement 
Remarks 

Degradation 
Remarks 

G Location shown on site map G Degradation not evident 

I. Perimeter Ditches/Off-Site Discharge G Applicable G N/A 

1. Siltation G Location shown on site map G Siltation not evident 
Areal extent Depth 
Remarks 

Vegetative Growth G Location shown on site map 
G Vegetation does not impede flow 
Areal extent Type 
Remarks 

G N/A 

3. Erosion 
Areal extent_ 
Remarks 

G Location shown on site map G Erosion not evident 
Depth 

Discharge Structure G Functioning G N/A 
Remsirks 

VIII. VERTICAL BARRIER WALLS G Applicable ( ^ / A 

Settlement 
Areal extent_ 
Remarks 

G Location shown on site map G Settlement not evident 
Depth 

Performance MonitoringType of monitoring_ 
G Performance not monitored 
Frequency 
Head differential -
Remarks 

G Evidence of breaching 
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IX. GROUNDWATER/SURFACE WATER REMEDIES (Applicable G N/A 

A. Groundwater Extraction Wells, Pumps, and Pipelines G Applicable G N/A 

1. Pumps, Wellhead Plumbing, and Electrical 
^^Good condition i , G All requured wells properly operatingG Needs Maintenance G N/A idition #r G All required wells properly operatingG Needs Maintenance G N/A 

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
(^Good condition , G Needs Maintenance . 

Remarks P7jfe(7.^j + y/a.>*,(h fcg^H/^A>Jg . 

3. Spare Parts and Equipment 
G Readily available G Good condition G Requires upgrade G Needs to be provided 
Remarks 

B. Surface Water Collection Structures, Pumps, and Pipelines G Applicable G N/A 

1. Collection Structures, Pumps, and Electrical 
G Good condition G Needs Maintenance 
Remarks 

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
G Good condition G Needs Maintenance 
Remarks 

3. Spare Parts and Equipment 
G Readily available G Good condition G Requires upgrade G Needs to be provided 
Remarks 
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C. Treatment System G Applicable G N/A 

1. Treatment Train (Check components that apply) ( ^ / A cJ( k>r€>C/M. 
G Metals removal G Oil/water separation G Bioremediation 
G Air stripping G Carbon adsorbers 
G Filters 
G Additive (e.g., chelation agent, flocculent) 
G Others 
G Good condition G Needs Maintenance 
G Sampling ports properly marked and functional 
G Sampling/maintenance log displayed and up to date 
G Equipment properly identified 
G Quantity of groimdwater treated annually 
G Quantity of surface water treated annually 
Remarks 

Electrical Enclosures and Panels (properly rated and functional) 
G N/A G Good condition G Needs Maintenance . 
Remarks Co/4^o\ fAy^e\ oJj Tr&/^ i . fiyldo. - / J o OUi.»>o i>Jvy?». 

Tanks, Vaults, Storage Vessels 
G N/A G Good condition G Proper secondary containment G Needs Maintenance 
Remarks 

Discharge Structure and Appurtenances 
G N/A /'B^Good condition G Needs Maintenance 
Remarks '^^^tLseC-fi^ft tJt Jo/xes . Cftsie, - 6 K co/^^'flo^. 

Treatment Building(s) 
G N/A ^ G o o d condition (esp. roof and doorways) G Needs repair 
G Chemicals and equipment properly stored 
Remarks 

Monitoring Wells (pump and treatment remedy) 
( § Properly secured/lockedG Functioning ^ B Routinely sampled G Good condition 
G All required wells located G Needs Maintenance G N/A 
Remarks 

D. Monitoring Data 

1. Monitoring Data ^ ^ 
(2)ls routinely submitted on time ^ ) l s of acceptable quality 

2. Monitoring data suggests: 
(^pGrotmdwater plume is effectively contained ^^Contaminant concentrations are declining 



OSWER No. 9355.7-03B-P 

D. Monitored Natural Attenuation 

Monitoring Wells (natural attenuation remedy) 
G Properly seciued/lockedG Functioning , G Routinely sampled G Good condition 
G All required wells located G Needs Maintenance G N/A 
Remarks 

X. OTIIER REMEDIES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition of any facility associated with the remedy. An example would be soil 
vapor extraction. 

XI. OVERALL OBSERVATIONS 

Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and fiinctioning as 
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant 
plume, minimize infiltration and gas emissioQ, etc.). " v^ / 

Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness erf thc remedy. 

(%fiP •k.y^'haP' p ,7^ Y t̂w ^«7nL*^ / g ^ o r f j 
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Early Indicators of Potential Remedy Problems 

Describe issues and observations such as imexpected changes in the cost or scope of O&M or a high 
fi-equency of unscheduled repairs, that suggest that the protectiveness of the remedy may be 
compromised in the future. 

D. ' Opportunities for Optimization 

Describe possible opportunities for optinuzation in monitoring tasks or the operation of the remedy. 
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Site Inspection Pliotographs 



Satellite view (USGS imagery 2008) of site and surrounding area. Hatched area 
denotes former disposal areas. Site boundaries approximate. 



January 2009 Photographs 

View facing southeast from road, over main open-field area of site. B-Line wells run left to right in front of treeline 

"Mothballed" soil vapor extraction blower unit and piping. 



View back to northwest, from field, along entrance road. 

View looking southeast along road, to water treatment building (fenced/ 
metal roof visible); road turns hard-left, north, to A-Well Line. 

View opposite that at left, northwestward. 



•fX:'^m 

( fK . fT^ 

^ 7 
I f 

NPDES Outfall on Jones Creek, with Diffuser. Closer view of diffuser (April 2008) 



December 2005 Photographs 

7-77̂ ^ f 

A-Line wells. Left: Well A-2, view facing northeast. Right: Well A-6, northeast limit of A-Line. View faces north. 

Information Repository: Cherokee County (SC) Main Library, in Gaffney. 



ATTACHMENT F 
Review of ARARs and Risk Criteria, Selected Remedy 



Iteml 
Review of Selected Remedy Risk Criteria for 2009 Five-Year Review 

Medley Farm NPL Site, Gaffney, SC 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

^̂ ^̂ '̂  REGION 4 

^ ̂ t ^ * ^^ Forsyth Street, S.W. 
Atlanta, Georgia 30303 

MEMORANDUM April 20, 2009 

SUBJECT: 2009 Five-Year Review Report 
Medley Farm Site 
Gaflhey, Cherokee County, South Carolina 

FROM: Ofia Hodoh 
Technical Services Section 
Superfund Support Branch 

TO: Ralph Howard, RPM 
Superfund Remedial and Site Evaluation Branch 

THROUGH: Glenn Adams, Chief 
Technical Services Section 
Superfiind Support Branch 

Per your request, 1 have reviewed the Record of Decision (05/29/1991) and Second 
Five-Year Review Report (09/2004) for the Medley Farm Drum Dump Site, in Gaffney, 
South Carolina. My review has focused on the human health risk aspects of the document, 
related to the Comprehensive Five-Year Review Guidance (EPA 2001b), Section 4.2, Quesfion 
B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives 
used at the time of the remedy selection still valid? 

Specific Comments 

1. Changes in Exposure Pathways: 
The exposure assumptions used to develop the Human Health Risk Assessment included 
both current exposures (off-site residents and trespassers) and potential future exposures 
(off-site resident adult/child). There are no changes in these assumptions for 2009. 



Changes in Toxicity and Other Contaminant Characteristics - (Carcinogens 
Groundwater) 

a. There have been no changes in the cancer slope factor (CSF) for chloromethane, 
1,2-dichloroethane, methylene chloride, and 1,1,2-trichloroethane. These risks 
will remain the same for the groundwater pathway. 

b. The COCs (Benzene, 1,1 -dichloroethane. 1,1 -dichloroethene, tetrachloroethene 
and trichloroethene) have new or revised toxicity values. A recalculation of risks 
was performed comparing the original toxicity values from the original BRA and 
the revised toxicity values currently recommended by EPA. For carcinogenic 
risks, the new or revised slope factors increased or decreased the overall risk 
value for each receptor. For the most sensitive receptor, the adult/child resident, 
the total groundwater ingestion risk decreased from lE-2 to 9E-4, which still 
exceeds EPA's acceptable risk range of IxlO""* to 1x10" .̂ The cleanup levels 
identified in the ROD were recalculated based on the new or revised toxicity 
values and they are still within EPA's risk range. 

Table A: Groundwater (Carcinogens) 
Compound 

Benzene 
Chloromethane 
1,1-dichloroethane 
1,1-dichloroethene 
1,2-dichloroethane 
methylene chloride 
tetrachloroethene 
1,1,2-trichloroethane 
trichloroethene 

Change in CSF 

YES 
same 
NTV 
YES 
same 
same 
YES 
same 
YES 

Risk 
(increase 

or 
decrease) 

increase 
same 

increase 
decrease 

same 
same 

increase 
same 

increase 

Remedial 
Level 1991 

ROD 
(tjg/L) 

5 
-

350 
-
-
-
5 
-
5 

Recalc 
risk from 
1991 RL 

3.40E-06 
-

2.40E-05 
-
-

• -

3.30E-05 
-

8.00E-07 

New Risk 
within 

EPA risk 
range 
(Y/N) 

YES 
-

YES 
-
-
-

YES 
-

YES 
NTV - new toxicity value 

Changes in Toxicity and Other Contaminant Characteristics - {Non-carcinogens 
Groundwater) 

a. There have been no changes in the Reference Dose (RfDs) for methylene 
chloride, tetrachloroethene and l,l,2-tri(2hloroethane. These HQs will remain the 
same for the groundwater pathway. 

b. The COCs (Acetone, Benzene, 2-Butanone, 1,1-dichloroethane, 1,1-
dichloroethene, 1,2-dichloroethane, 1,2-dichloroethene (mixed) and 1,1,1-
trichloroethane) have new or revised toxicity values. A recalculation of hazards 
was performed comparing the original toxicity values from the original BRA and 

2 



the revised toxicity values currently recommended by EPA. For non-carcinogenic 
hazards, the new or revised reference doses increased or decreased the overall HQ 
value for each receptor. For the most sensitive receptor, the adult/child resident, 
the total groundwater ingestion hazard decreased from 5.62 to 1.47 which is 
above EPA's acceptable hazard index of 1.0 for non-carcinogenic effects. The 
cleanup levels identified in the ROD were recalculated based on the new or 
revised toxicity values and they are still less than 1.0. 

Table B; Groundwater (Non-carcinogens) 
Compound 

Acetone 
Benzene 
2-Butanone 
1,1-dichloroethane 
1,1-dichloroethene 
1,2-dichloroethane 
1,2-dichloroethene (mixed) 
methylene chloride 
tetrachloroethene 
1,1,1-trichloroethane 
1,1,2-trichloroethane 

Change in RfD 

YES 
NTV 
YES 
YES 
YES 
NTV 
YES 
same 
same 
YES 
same 

HQ 
increased 

(Y/N) 

decrease 
increase 
decrease 
decrease 
decrease 
increase 
increase 

same 
same 

decrease 
same 

Remedial 
Level 1991 

ROD 
(ugfl.) 

-
5 
-
-
-
5 
7 
-
-
-
-

Recalc 
HQ 

from 1991 
RL 

-
0.036 

-
-
-

0.007 
0.022 

-
-
-
-

NewHQ 
<1.0 
(Y/N) 

-
YES 

-
-
-

YES 
YES 

-
-
-
-

NTV - new toxicity value 

Changes in Toxicity and Other Contaminant Characteristics - {Carcinogens Soil) 

a. There have been no changes in the cancer slope factor (CSF) for 1,1,2-
trichloroethane, 1,1,2,2-tetrachloroethane, methylene chloride, bis-2-
ethylhexylphthalate and toxaphene. These risks will remain the same for the soil 
pathway. 

The COCs (1,2-dichloropropane, styrene, tetrachloroethene, trichloroethene, vinyl 
chloride, and PCB) have new or revised toxicity values. A recalculation of risk 
was performed comparing the original toxicity values from the original BRA and 
the revised toxicity values currently recommended by EPA. For carcinogenic 
risks, the new or revised slope factors increased or decreased the overall risk 
value for each receptor. For the most sensitive receptor, the adult/child resident, 
the total soil ingestion/dermal risk decreased from 2E-5 to 5E-6, which is within 
EPA's acceptable risk range of IxlO'"* to 1x10"̂ . The cleanup levels identified in 
the ROD were recalculated based on the new or revised toxicity values and they 
are still within EPA's risk range. 



Table C: Soil (Carcinogens) 
1 Compound 

1,1,2-trichloroethane 
1,1,2,2-
tetrachloroethane 
1,2-dichloropropane 
methylene chloride 

' styrene 
tetrachloroethene 
trichloroethene 
vinyl chloride 
bis(2-
ethylhexylphthalate) 
toxaphene 
PCB-1254 

Change in 
CSF 

same 

same 
YES 
same 
YES 

YES 
YES 
YES 
same 

same 

YES 

Risk 
(increase 

or 
decrease) 

same 

same 
decrease 

same 
decrease 
increase 
increase 
decrease 

same 
same 

decrease 

Remedial 
Level 
1991 
ROD 

(ug/kg) 

-

-
-
-

1.6 
0.5 
-

-
-

Recalc 
risk 

firom 
1991 
RL 

-

-
-
-

2.7E-06 
2.0E-08 

New 
Risk 

within 
EPA 
risk 

range 
(Y/N) 

-
-
-

yes 
yes 

Changes in Toxicity and Other Contaminant Characteristics - (Non-Carcinogens Soil) 

a. There have been no changes in the Reference Dose (RfDs) for 1,1,2-
trichloroethane, ethylbenzene, methylene chloride, styrene, tetrachloroethene, 
butylbenzylphthalate, di-n-butylphthalate, and bis-2-ethylhexylphthalate. These 
HQs will remain the same for the soil pathway. 

The COCs (1,1,2,2-tetrachloroethane, 1,2-dichloroethene (mixed), vinyl chloride, 
1,2,4-trichlorobenzene, di-n-octylphthalate, and PCB-1254) have new or revised 
toxicity values. A recalculation of hazards was performed comparing the original 
toxicity values from the original BRA and the revised toxicity values currently 
recommended by EPA. For non-carcinogenic hazards, the new or revised slope 
factors increased or decreased the overall HQ value for each receptor. For the 
most sensitive receptor, the adult/child resident, the total soil ingestion/dermal 
hazard index increased from 0.005 to 0.133, which is below EPA's acceptable 
hazard of 1.0, for noncarcinogenic effects. The cleanup levels identified in the 
ROD were recalculated based on the new or revised toxicity values and they are 
still within EPA's risk range. 



Table D; Soil (Non-Carcinogens) 
1 Compound 

1,1,2-trichloroethane 
1.1,2,2-
tetrachloroethane 
1,2-dichloroethene 
(mixed) 
ethylbenzene 
methylene chloride 
styrene 
tetrachloroethene 
vinyl chloride 
1,2,4-trichlorobenzene 
butylbenzylphthalate 
di-n-butytphthalate 
di-n-octylphthalate 
bis(2-
ethylhexylphthalate) 
PCB-1254 

Change in 
RfD 

same 

YES 

NTV 
same 

same 
same 

same 
NTV 
YES 
same 
same 
YES 
same 

NTV 

HQ 
(increase 

or 
decrease) 

same 

increase 

increase 
same 

same 
same 

same 
increase 
decrease 

same 
same 

decrease 
same 

increase 

Remedial 
Level 
1991 
ROD 

(ug/L) 

_ 

2.1 
-
-
-
-
-
-
-
-
-

-

Recalc 
HQ 

from 
1991 
RL 

- • 

0.002 
-
-
-
-
-
-
-
-
-

-

New 
HQ 
<1.0 
(Y/N) 

-

yes 

1 
-
-

1 
1 
1 
1 

-

1 

-



Changes in the Remedial Levels for COCs in Groundwater: 

COCs 

Acetone 
Benzene* 
2-Butanone 
Chloromethane 
Chloroform* 
1,1-dichloroethane 
1,2-dichloroethane 
1,2-dichloroethene 
(mixed) 
1,2-dichloroethene* 
(cis) 
1,2-dichloroethene* 
(trans) 
methylene chloride* 
tetrachloroethene* 
1,1,1 -trichloroethane* 
1,1,2-trichloroethane* 
trichloroethene 

1991" 
Max 

Cone. 
Detected 

(tig/L) 

l.SE+Ol 
1.1E-K)1 
1.3E+01 
2.6E-K)1 
l.OE+01 
1.2E+02 
2.9E+02 

N/A 

2.2E+03 

3.1E+01 
l.lE+02 
2.0E+02 
3.4E+03 
1.8E+01 
7.2E-K)2 

1991" 
Rem 

Levels 
from 
ROD 

(ug>^) 

3.5E+02 
5.0E-K)0 
2.0E-K)3 
6.3E+01 
l.OE+02 
3.5E+02 
5.0E+00 

7.0E+00 

7.0E+01 

l.OE+02 
5.0E+00 
5.0E+00 
2.0E+02 
5.0E+00 
5.0E+00 

1991" 
Rem 

Exceeded 
(Y/N) 

no 
YES 
no 
no 
no 
no 

YES 

N/A 

YES 

no 
YES 
YES 
YES 
YES 
YES 

2004*' 
Second 
5-Year 
Review 
MCLs 

N/A 
5.0E+00 

N/A 
l.OE+02 
l.OE+02 

N/A 
5.0E+00 

N/A 

7.0E+01 

l.OE+02 
5.0E+00 
5.0E+00 
2.0E+02 
5.0E+O0 
5.0E+00 

2004" 
Second 
5-Year 
Review 
MCLs 

Exceeded 
(Y/N) 
N/A 
YES 
no 
no 
no 
no 

YES 

no 

YES 

no 
YES 
YES 
YES 
YES 
YES 

2009' 
5-Year 
Review 
MCLs 

N/A 
5.0E+00 

N/A 
, N/A 

N/A 
N/A 

5.0E+00 

N/A 

7.0E+01 

l.OE+02 
5.0E+00 
5.0E+00 
2.0E+02 
5.0E+00 
5.0E+O0 

2009' 
5-Year 
Review 
MCLs 

Exceeded 
(Y/N) 

N/A 
YES 
N/A 
N/A 
N/A 
N/A 
YES 

N/A 

YES 

no 
YES 
YES 
YES 
YES 
YES 

2009'' 
Regional 

Screening 
Level 
(Jtg/L) 

2.2E+03 
N/A 

7.1E+02 
1.8E+00 

N/A 
2.4E+00 

N/A 

3.3E+01 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2009" 
Health 

Regional 
Screening 

Level? 
(Y/N) 

no 
-

no 
YES 

-
YES 

-

-
-
-
-
-

1991 Remediation Levels from the 1991 ROD. 
"2004 Second 5-Year Review MCLs based on 2003 MCLs (EPA, 2003a). 
"^009 5-Year Review MCLs based on 2003 MCLs (EPA, 2003a). 
^2009 Regional Screening Levels for tapwater corresponds to a 10"̂  risk level for carcinogens or a Hazard 

Quotient (HQ) of 1 for non-carcinogens (EPA, 2008). 
*MCLs from the 1991 ROD. 

a. No changes have occurred in the MCLs for the following COCs (benzene, 1,2-
dichloroethane, cis-1,2-dichloroethene, trans-1,2-dichloroethene, chloroform, methylene 
chloride, tetrachloroethene, 1,1,1-trichloroethane, 1,1,2-trichloroethanej trichloroethene) 
from the original 1991 ROD to 2009. The cleanup goals based on the current MCLs are 
still valid for these COCs. 

b. Acetone - The original cleanup goal of 350 ppb was derived from an EPA reference dose 
(RfD). The current RfD in IRIS has not changed since the original calculation. By 
comparison, the tap water RSL is 2,200 ppb. The maximum detect did not exceed the 
1991 ROD cleanup goal nor does it exceed the current RSL and may be dropped from the 
list for fijrther monitoring. 



c. 2-Butanone - The original cleanup goal of 2,000 ppb was derived from an EPA reference 
dose (RfD). The current RfD in IRIS has not changed since the original calculation. By 
comparison, the tap water RSL is 710 ppb. The maximum detect did not exceed the 1991 
ROD cleanup goal nor does it exceed the current RSL and may be dropped from the list 
for further monitoring. 

d. Chloromethane - The original clean up goal of 63 ppb was chosen to be representative of 
a one in one hundred thousand (10"̂ ) excess cancer risk. By comparison, the tap water 
RSL is 1.8 ppb. The maximum detect (26 ppb) did not exceed the 1991 ROD cleanup 
goal however it is above the tap water RSL at the 1E-6 cancer risk level, but within the 
EPA target cancer risk range (1 E-6 to 1E-4). 

e. 1,1 -dichloroethane - There is uncertainty associated with this standard. The original 
cleanup goal of 350 ppb was derived from an EPA reference dose (RfD) with a 10-fold 
safety factor. There is not currently an RfD available on EPA's IRIS. Under the IRIS 
carcinogenicity assessment for lifetime exposure, the weight-of evidence characterization 
is "C" for possible human carcinogen. By comparison, the tap water RSL is 2.4 ppb. 
The maximum detect (120 ppb) did not exceed the 1991 ROD cleanup goal however, it is 
above the tap water RSL at the 1 E-6 cancer risk level, but within the EPA target cancer 
risk range (lE-6 to lE-4). 

f. Dichloroethylene, 1,2- (Mixed Isomers) - In the 1991 ROD, the cleanup goal is 7 ppb, 
based on unknown origin of value. No maximum concentration is identified in the 1991 
ROD for this constituent. 

7. Conclusions - Soil 
It is recommended that no changes to the reviewed remediation levels be made. The 
cleanup levels identified in the ROD were recalculated based on the new or revised 
toxicity values and they are still within EPA's risk range.' 

8. Conclusions - Groundwater 
The 2"** Five-Year Review (2004) recommended that 1,1-dichloroethane, 2-butanone, 
acetone, and chloromethane be reevaluated to determine if changes to the reviewed 
cleanup goals need to be made. These COCs were evaluated in this Five-Year review 
and it is recommended that no changes to the reviewed remediation levels be made. The 
cleanup levels identified in the ROD were recalculated based on the new or revised 
toxicity values and they are still within EPA's risk range. 

Ifl can be of any further assistance or if you have any questions, please call me at 404 562 9176. 
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Item 2 

ARARs Table from the 1991 Record of Decision (ROD) 

Medley Farm NPL Site, Gaffney, SC 

TABLE 20 
POTEHTtAL LOCATWN - SPECIFIC ARARs 

MEOtEY FARM SITE 

filTPFFATllRFyiOCATION SSIKUSM BCQUIRFMFMT SYNOPSIS 

FEDERAL 

CONSinFRATlOMINTHlSFS 

Wlinin e i meiers (200 feel] of a faun 
dtsplaced in Honocene time 

Within too-year flood plain 

Within llood plain 

Wllhin area whero aclion may causo 
iireparabia harm, loss 
M ddsiructlofi ot sigrtiflcani aitilacis 

40CFR264.ie(a) 

40 CFR 264.18(t» 

Protection of lloodplains 
(40 CFR 6. Appendix A | ; 
RshandWildliio 
Cooidination Act (16 USC 
66l£tS£fl.);40CFR 
6.302: Flood plains 
Eieofiive Order (EO 
11968} 

National Historical 
Preservation Acl (16 USC 
Soaion 469); 36 CFR Pad 
es 

New neatmera. storage, or 
disposal of hazardous waste 
prohibited: applies to RCRA 
hazardous waslo: treatment, 
storaQO. or disposal. 

Facility must be designed, 
constnjcied. operated, attd 
maintained (o avoid washout; 
applies to RCRA hazardous 
waste; ireaimem, stored, or 
disposal. 

Action I D avoid adverse allecis, 
minimize polential harm, restore 
and preserve natural snd 
beneiiciat values: applies to 
acinn lhat will occur in a ibod 
plain. I.e., lowlands, and 
relatively flat areas adioinlr^ 
inland and coastal waters and 
other Hood prone areas. 

Requires thai action be taken to 
recover and preserve artilacls . 
when alteration ol len-ain 
threatens signilicani scieniillc, 
prehislorical. historical, or 
archacolosicai data. 

Not an ARAR shce Site Is rtoi 
within 200 <eel Oi a fault 
dlsplacDd In Honooone lime. 

Nol an ARAR Since Site is not in 
3 100-year ilood plain. 

Not an ARAR since SBe Is not hi 
a flood plain. 

Nol an ARAR since SIta Is not a 
detignated an:haeoiogical area. 



SITE FEATUHE/LOCATION 

TABLE 20 (CONTINUED) 
POTENTIAL LOCATION - SPECIFIC ARARs 

CITATION REQUIBEMENT SYNOPSIS CONSIOERATION IN THIS FS 

CiHical hat^at iqion wfiich 
endangered species or threatened 
species depends 

Wetlands 

Wilderness area 

Wlhin area allecting national wild, 
scenic, or lecrealional river 

Endangered Species Act 
0)1973 (16 u s e 1531a 
560);50 CFR Pari 800.50 
CFR Pan 402; Feh and 
wediiie Coordination Aa 
( l6USC66i£lS£g.) ;33 
CFR Pans 320-330 

Clean Water Act Section 
404; 40 CFR Part 230.33 
CFH Parts 320 » 0 

II endangered or threatened 
species are present, action must 
be taken to consewe. 
endangered or ihreaiened 
species, including consultation 
with the bepaitmeni ol imerior. 

Not an ARAR since Site does 
not have endangered or 
pireaiened species. 

Not an AfUR since SAe is nol in 
a wetlands are and no bodies ol 
water or wetlands are lo be 
rmdilied-

40 CFR Pan 6. Appendix A Nol an ARAR since Silo is not in 
a wetlands area. 

For wetlands as defined tiy U.S. 
Army Corps of Engineers 
reQul^ilions, must take action to 
prohibit discharge ot dredged or 
tin material into wetlands without 
permiL 

For action involving consiiuciion 
ol facilities or management ol 
propeny in wgilanids (as iletlnad 
by 40 C'FR Pan ft. Appendix A, 
section 4(|)), action must be 
taken to avoid adverse etiects, 
fhirdfflize poiaruial harm. atKl • 
preserve and enmrtce 
wetlands, to the extent possible. 

Wilderness Act (16 u s e For FederaSy-owned area Not an ARAR since Site Is not In 
1131 fitsfiQ.): SO CFR 35.1 designated as wilderness area, awiUemessaiea: 
£t sfiO- l^e area must be admirBstered in 

such manner as iwill leave it 
. unlmpared as waderness and to 
preserve its vriUemess. 

Willi and Scenic Rivers Act 

(I6usci27iel5fia); 
scct3an7(a)):40CFR 
6.302(e) 

For activities that altect or may 
affect any ol the rivers specified 
in section 1271(a). must avoid 
taking or assisting In action ihat 
will have direct adverse efleci on 
scenic river. 

Not an ARAR since Site Is not on 
or near a scenic river. 

Classiiication and potential uso of an 
aquifer 

* CuldcGnos tor Ground 
Water Classaicaiion, E P A 
Ground Water Protection 
Strategy. (USEPA. i984: 
USEPA, 1986) 

Cortslder Federal and Slate 
aquifer classifications in ttte 
assessment ol remedial 
response objectives. 

TBC sim» drinkittg water wells 
liava been insiaiied and used in 
the vicinlly ol the Site. 
Mote thallhis is nol an AR AR but 
is USEPA policy and therefore 
falls into Ihe category ol other 
criteria or guidelines lo be 
considered (TBC). 

STATE 

Within 10ty-year Ibod plain 

Wetlands 

S.C.R.61.264.18 (b) 

S.C. Pollution Coniiol A d 

Fadfiiy located within a lOOyear 
Itood plain must be designed, 
constructed, and mainlalned to 
permit washout ot arty waste 
materials. 

Facllily mus* nol be localed In a 
wetland. 

NtA an ARAR since Site is not in 
aiao-yearllODdpialn. 

Not an A f ^R since Site Is nol In 
a wellar<d3 area. 




